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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1] The clutch control unit of the vehicles equipped with the motor which drives one wheel of 
a ring before and after characterizing by providing the following, a vehicle speed detection means for 
it to be infixed in the torque-transmission path from a motor to the above-mentioned wheel, and to 
detect the vehicle speed with the wet clutch which can be intermittent in the torque transmission 
between a motor and a wheel, and clutch ****** which will make the above-mentioned clutch 
****** if the vehicle speed by the vehicle speed detection means judges with it being beyond a 
predetermined criteria vehicle speed value A circumference situation presumption means of a 
companion to presume the circumference situation of a companion in the above-mentioned clutch A 
criteria vehicle speed value change means which the above-mentioned circumference situation 
presumption means of a companion presumed to take and to change the above-mentioned criteria 
vehicle speed value according to a surroundings situation 

[Claim 2] It is the clutch control unit of the vehicles indicated to the claim 1 characterized by 
making small the above-mentioned criteria vehicle speed value, so that it judges with the above- 
mentioned criteria vehicle speed value change means having a large circumference of a companion. 
[Claim 3] The above-mentioned circumference situation presumption means of a companion is the 
clutch control unit of the vehicles indicated to the claim 1 or claim 2 characterized by having a 
clutch thermometry means to measure the temperature in a clutch, and presuming the size of the 
circumference of a companion based on the temperature in this clutch. 

[Claim 4] The above-mentioned circumference situation presumption means of a companion is the 
clutch control unit of the vehicles indicated to the claim 1 or claim 2 characterized by presuming 
the size of the circumference of a companion based on the rotational frequency of the motor when 
having had a rotational frequency detection means to detect the rotational frequency of a motor, 
operating when a motor is in the state where it does not drive, and making a clutch into **. 
[Claim 5] The above-mentioned circumference situation presumption means of a companion is the 
clutch control unit of the vehicles indicated to the claim 1 or claim 2 characterized by presuming 
the size of the circumference of a companion based on the variation of the above-mentioned 
terminal voltage when having had a terminal voltage detection means to detect the terminal voltage 
of a motor, operating when a motor is in the state where it does not drive, and making a clutch into 
**. 

[Claim 6] The clutch control unit of the vehicles equipped with the motor which drives one wheel of 
a ring before and after characterizing by providing the following, a vehicle speed detection means for 
it to be infixed in the torque-transmission path from a motor to the above-mentioned wheel, and to 
detect the vehicle speed with the wet clutch which can be intermittent in the torque transmission 
between a-motor and a wheel, and clutch ****** which will make the above-mentioned clutch 
****** if it judges with the vehicle speed by the vehicle speed detection means being beyond a 
criteria vehicle speed value An amount detection means of transitions to detect either [ at least ] 
rolling-stock-run distance or the transit time A 2nd criteria vehicle speed value change means to 
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increase the above-mentioned criteria vehicle speed value according to the detection value of the 
above-mentioned amount detection means of transitions 

[Claim 7] The clutch control unit of the vehicles indicated to the claim 6 characterized by having an 
initial temperature detection means to measure the initial temperature of the above-mentioned 
motor when the driving gear which drives the wheel of another side of an order ring starts, and an 
initializing means to set up the initial value of the above-mentioned criteria vehicle speed value 
based on the above-mentioned initial temperature. 

[Claim 8] The above-mentioned amount detection means of transitions is the clutch control unit of 
the vehicles indicated to the claim 6 or claim 7 characterized by detecting the mileage more than a 
predetermined travel speed as an amount of transitions. 

[Claim 9] The clutch control unit of the vehicles indicated to the claim 8 characterized by having a 
3rd criteria speed change means to decrease the above-mentioned criteria vehicle speed value 
according to the time when vehicles are in the under predetermined travel-speed state. 
[Claim 10] The clutch control unit of the vehicles equipped with the motor which drives one wheel 
of a ring before and after characterizing by providing the following, a vehicle speed detection means 
for it to be infixed in the torque-transmission path from a motor to the above-mentioned wheel, and 
to detect the vehicle speed with the wet clutch which can be intermittent in the torque 
transmission between a motor and a wheel, and clutch ****** which will make the above-mentioned 
clutch ****** if it judges with the vehicle speed by the vehicle speed detection means being beyond 
a criteria vehicle speed value An amount detection means of the 1st transition to detect the 
mileage more than a predetermined travel speed An amount detection means of the 2nd transition 
to detect the time of the vehicles state of under a predetermined travel speed the [ the detection . 
value of the above-mentioned amount detection means of the 1st transition, and ] — a 1st 
temperature presumption means to presume the temperature near the clutch connection based on 
the detection value of the amount detection means of 2 transitions the [ the detection value of the 
above-mentioned amount detection means of the 1st transition, and ] — a 4th criteria speed 
change means change the above-mentioned criteria vehicle-speed value according to the presumed 
temperature of a 2nd temperature presumption means presume the average oil temperature in a 
clutch based on the detection value of the amount detection means of 2 transitions, and the above- 
mentioned 1 st temperature presumption means, and the presumed temperature by the side of the 
elevated temperature of the presumed temperature of the 2nd temperature presumption means 
[Claim 11] The above-mentioned vehicle speed detection means is the clutch control unit of the 
vehicles indicated to either the claim 1 characterized by presuming the above-mentioned vehicle 
speed based on the rotational frequency of a motor - the claim 10. 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the vehicles which will be in 
a four-wheel-drive state by driving one wheel of an order ring by motors, such as a motor, and 
relates to control of the clutch which adjusts transfer of the torque to the motor empty-vehicle ring 
concerned. 
[0002] 

[Description of the Prior Art] The main driving wheel is driven with an internal combustion engine, 
the coupled driving wheel is constituted from a motor possible [ a drive ], and there are some which 
are made into a four-wheel-drive state by driving a motor suitably as indicated by the former, for 
example, JP,2000-318473,A. Moreover, a clutch is usually prepared in the torque-transmission path 
concerned in order to perform interrupting (cutting and connection) of the torque transmission 
between a motor and a coupled driving wheel. 

[0003] Although a clutch exists variously as the mechanism, the wet clutch which enclosed oil. such 

as a hydraulic oil, may be used for the above-mentioned vehicles. 

[0004] 

[Problem(s) to be Solved by the Invention] There is a permissible upper limit of an operating 
rotational frequency in a motor, and if fault rotation is carried out exceeding the upper limit, it may 
lead to degradation of a motor. For this reason, as a four-wheel drive car, the bur whose four-wheel 
drive was made possible if possible in a latus vehicle speed region, and before the rotational 
frequency of a motor exceeds the upper limit of an operating rotational frequency as mentioned 
above, it is desirable to make a clutch into ******. However, the viscosity of the interior oif of a 
forge fire to which temperature falls becomes high, the connection of a clutch is dragged by the 
viscous drag of oil also as ******, the rotation torque from ******** may be transmitted to a 
motor, the motor concerned may take a clutch, and the above-mentioned wet clutch may carry out 
it the surroundings. Such a thing tends to produce a snowy road etc. in the case of a run in a cold 
district. 

[0005] For this reason, when the vehicle speed (or motor rotational frequency) changed to clutch ** 
is fixation, it drags and resistance is taken into consideration, it is necessary to set up the vehicle 
speed by the above-mentioned internal oil which changes the above-mentioned clutch to ** 
lowness. and there is a problem that the vehicle speed region which changes into the part and a 
four-wheel-drive state becomes small, this invention was made paying attention to the above 
troubles, and makes it the technical problem to offer the clutch control unit of the vehicles which 
can extend the vehicle speed region the torque transmission of a motor changes into a four-wheel- 
drive state in a wet clutch even if it is the composition of performing interrupting in the suitable 
range. 
[0006] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
indicated to the claim 1 among this inventions It is infixed in the torque-transmission path from the 
motor which drives one wheel of an order ring, and a motor to the above-mentioned wheel. The wet 
clutch which can be intermittent in the torque transmission between a motor and a wheel. It is the 
clutch control unit of the vehicles equipped with a vehicle speed detection means to detect the 
vehicle speed, and clutch ****** which will make the above-mentioned clutch ****** if the vehicle 
speed by the vehicle speed detection means judges with it being beyond a predetermined criteria 
vehicle speed value. It is characterized by having a circumference situation presumption means of a 
companion to presume the circumference situation of a companion in the above-mentioned clutch, 
and a criteria vehicle speed value change means which the above-mentioned circumference 
situation presumption means of a companion presumed to take and to change the above-mentioned 
criteria vehicle speed value according to a surroundings situation. 

[0007] Next, to the composition which indicated invention indicated to the claim 2 to the claim 1, it 
is characterized by making small the above-mentioned criteria vehicle speed value, so that it judges 
with the above-mentioned criteria vehicle speed value change means having a large circumference 
of a companion. Next, to the composition indicated to the claim 3, to the composition indicated to 
the claim 1 or the claim 2, the above-mentioned circumference situation presumption means of a 
companion is equipped with a clutch thermometry means to measure the temperature in a clutch, 
and is characterized by presuming the size of the circumference of a companion based on the 
temperature in this clutch. 

[0008] Next, the above-mentioned circumference situation presumption means of a companion is 
characterized by presuming the size of the circumference of a companion based on the rotational - 
frequency of the motor when having had a rotational frequency detection means to detect the 
rotational frequency of a motor, operating, when a motor is in the state where it does not drive, and 
making a clutch into ** to the composition which indicated the composition indicated to the claim 4 
to the claim 1 or the claim 2. Next, the above-mentioned circumference situation presumption 
means of a companion is characterized by presuming the size of the circumference of a companion 
based on the variation of the above-mentioned terminal voltage when having had a terminal voltage 
detection means to detect the terminal voltage of a motor, operating, when a motor is in the state 
where it does not drive, and making a clutch into ** to the composition which indicated invention 
indicated to the claim 5 to the claim 1 or the claim 2. 

[0009] Next, the motor by which invention indicated to the claim 6 drives one wheel of an order ring. 
It is infixed in the torque-transmission path from a motor to the above-mentioned wheel. The wet ' 
clutch which can be intermittent in the torque transmission between a motor and a wheel, It is the 
clutch control unit of the vehicles equipped with a vehicle speed detection means to detect the . 
vehicle speed, and clutch ****** which will make the above-mentioned clutch ****** if it judges 
with the vehicle speed by the vehicle speed detection means being beyond a criteria vehicle speed 
value. It is characterized by having an amount detection means of transitions to detect either [ at 
least ] rolling-stock-run distance or the transit time, and a 2nd criteria vehicle speed value change 
means to increase the above-mentioned criteria vehicle speed value according to the detection 
value of the above-mentioned amount detection means of transitions. 

[0010] Next, invention indicated to the claim 7 is characterized by having an initial temperature 
detection means to measure the initial temperature of the above-mentioned motor when the driving 
gear which drives the wheel of another side of an order ring starts to the composition indicated to 
the claim 6, and an initializing means to set up the initial value of the above-mentioned criteria 
vehicle speed value based on the above-mentioned initial temperature. Next, the above-mentioned 
amount detection means of transitions is characterized by detecting the mileage more than a 
predetermined travel speed as an amount of transitions to the composition which indicated 
invention indicated to the claim 8 to the claim 6 or the claim 7. 

[0011] Next, invention indicated to the claim 9 is characterized by having a 3rd criteria speed 
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change means to decrease the above-mentioned criteria vehicle speed value according to the time 
when vehicles are in the under predetermined travel-speed state, to the composition indicated to 
the claim 8. Next, the motor by which invention indicated to the claim 10 drives one wheel of an 
order ring, It is infixed in the torque-transmission path from a motor to the above-mentioned wheel. 
The wet clutch which can be intermittent in the torque transmission between a motor and a wheel, 
It is the clutch control unit of the vehicles equipped with a vehicle speed detection means to detect 
the vehicle speed, and clutch ****** which will make the above-mentioned clutch ****** if It 
judges with the vehicle speed by the vehicle speed detection means being beyond a criteria vehicle 
speed value. An amount detection means of the 1 st transition to detect the mileage more than a 
predetermined travel speed, and an amount detection means of the 2nd transition to detect the time 
of the vehicles state of under a predetermined travel speed, the [ the detection value of the above- 
mentioned amount detection means of the 1st transition, and ] — with a 1st temperature 
presumption means to presume the temperature near the clutch connection based on the detection 
value of the amount detection means of 2 transitions the [ the detection value of the above- 
mentioned amount detection means of the 1st transition, and ] — with a 2nd temperature 
presumption means to presume the average oil temperature in a clutch based on the detection 
value of the amount detection means of 2 transitions It is characterized by having a 4th criteria 
speed change means to change the above-mentioned criteria vehicle speed value according to the 
presumed temperature by the side of the elevated temperature of the presumed temperature of the 
above-mentioned 1 st temperature presumption means, and the presumed temperature of the 2nd 
temperature presumption means. 

[0012] Next the above-mentioned vehicle speed detection means is characterized by presuming the 
above-mentioned vehicle speed based on the rotational frequency of a motor to the composition 
which indicated invention indicated to the claim 1 1 to either the claim 1 - the claim 10. 
[0013] 

[Effect of the Invention] According to invention concerning a claim 1 , it becomes possible to 
consider as clutch ** by the optimal vehicle speed according to the circumference situation of a 
companion by changing the criteria vehicle speed value which changes a clutch to ** according to 
the presumed situation of the circumference of a companion. Next, according to invention 
concerning a claim 2, when the circumference of a companion is small, the drive of the wheel by the 
motor is attained to the higher vehicle speed. 

[0014] Next, since according to invention concerning a claim 3 it can be based on internal oil, it can 
drag with the temperature in a clutch and resistance (viscous drag) can be presumed, the 
circumference situation of a companion of a clutch can be presumed certainly. Next, since the 
torque transmitted to the motor can be presumed at the rotational frequency of the motor when 
making a clutch into ****** temporarily according to invention concerning a claim 4. the 
circumference situation of a companion in a clutch can be presumed certainly. 

[0015] That is, even if it does not form the sensor which measures the temperature in a clutch, the 
circumference situation of a companion can be cheaply presumed only by the rotational frequency 
sensor of the motor usually installed. Next, since the torque transmitted to the motor can be 
presumed by the variation of the terminal voltage when making a clutch into ****** temporarily 
according to invention concerning a claim 5. the circumference situation of a companion of a clutch 
can be presumed certainly. 

[0016] That is, even if it does not form the sensor which measures the temperature in a clutch, the 
circumference situation of a companion can be cheaply presumed only by voltage detection of a 
motor. Here, when a clutch is **(ed), the load of the size according to the circumference of a 
companion is applied to a motor. Moreover, since a motor rotates by inertia after a drive halt so that 
a load is small, and rotation changes quickly after a drive halt when a load is large while motor 
terminal voltage falls gently, terminal voltage falls or increases quickly. Therefore, it takes by change 
of the terminal voltage after clutch **. and the amount of surroundings can be presumed. 
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[0017] Next, according to invention concerning a claim 6, the circumference situation of a 
companion can be presumed cheaply, without forming the sensor which measures the temperature 
in a clutch by presuming the temperature rise in a clutch by mileage or the transit time, and it 
becomes possible to set up appropriately the criteria vehicle speed value made into clutch **. That 
is, since the rotation torque from a wheel will be transmitted in a clutch during a vehicles run even if 
it is clutch clutch temperature rises according to mileage or the transit time, and it 

becomes possible to the suitable criteria vehicle speed value according to the circumference 
situation of a companion, as a result of [ if a time run is carried out, ] being able to presume that 
the circumference of the companion of a clutch becomes small compared with the time of a vehicles 
run start, predetermined distance and to make a setting change. 

[0018] Moreover, according to invention concerning a claim 7. even if it does not form the sensor 
which measures the temperature in a clutch, the circumference situation of a companion can be 
cheaply presumed only at the temperature of the motor usually installed, and the criteria vehicle 
speed value made into clutch ** can be set up appropriately. That is, since it can presume that 
motor temperature in case the driving gear which main-drives vehicles starts is of the same grade 
as clutch temperature, it is carrying out initial setting of the criteria vehicle speed value with the 
initial temperature of a motor, and a criteria vehicle speed value is set as the suitable initial value 
according to the circumference situation of a companion, and precision becomes better possible 
[ making a setting change ] at the suitable criteria vehicle speed value according to the 
circumference situation of a companion. 

[0019] Moreover, in case the amount of elevation of clutch temperature is presumed in the amount 
of transitions, such as mileage, as a result of according to invention concerning a claim 8 are more - 
accurate and attaining presumption of a part for a temperature rise, precision becomes better 
possible [ making a setting change ] at the suitable criteria vehicle speed value according to the 
circumference situation of a companion. Here, it is [ whether although the rotation torque from a 
wheel is transmitted in a clutch, there is any contribution to a temperature rise under at the 
predetermined vehicle speed, and ] a low during a vehicles run. Therefore, it is presuming a part for 
a temperature rise only with the mileage more than the travel speed which contributes to a 
temperature rise (the clutch's rotating at the rotational frequency proportional to the travel speed), 
and presumption of a part for the temperature rise in a clutch is attained more at accuracy. 
[0020] moreover, in a criteria vehicle speed value, it is small, and setting change is attained at the 
value according to the fall of clutch temperature, consequently suitable [ without / since the 
amount of descent of clutch temperature is presumed according to a run state, without it initializes 
control by Ignition OFF etc., and / measuring clutch temperature directly, ] in the circumference of 
the companion of a motor according to invention concerning a claim 9, — it can prevent Here, it is 
the run state (a idle state is included.) of under a predetermined travel speed, the publication of 
other run states in this specification — the same — it is — if — since it is thought that clutch 
temperature falls according to the time, the amount of descent of clutch temperature can be 
presumed 

[0021] next, suitable [ in the circumference of the companion of a motor ] by the ability of the 
temperature near [ which influences the circumference of a companion with a sufficient precision ] 
the clutch connection to be presumed according to invention concerning a claim 10 — it can 
prevent The amount of descent of clutch temperature can be presumed by being able to presume 
the amount of elevation of clutch temperature by imposing predetermined gain on the mileage which 
has become more than a predetermined travel speed, and imposing predetermined gain at the time 
of the run state of under a predetermined travel speed. Although the temperature near the 
connection of a clutch has a large temperature change per unit time by the circumference of a 
companion here, the average (specifically mean temperature of the oil temperature in a clutch) of 
clutch temperature has a small temperature change per unit time by the circumference of a 
companion. Therefore, the gain for presumption near the connection of the above-mentioned clutch 
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is large, and the gain of presumption of the mean temperature is small. 

[0022] Although what is necessary is to judge only by temperature presumption near the connection 
of a clutch if there is no presumed error, since the change per unit time is large, an addition error 
tends to generate only the part. In consideration of this point, by also presuming the late mean 
temperature and using both elevated-temperature side, a temperature change can prevent the fall 
of the unnecessary criteria vehicle speed value by the temperature presumption error near the 
connection of a clutch, and becomes securable about the part 4WD run state by invention of this 
claim 10. 

[0023] In addition, usually, while the clutch is exoergic. the direction of the temperature near the 
connection serves as an elevated temperature from the mean temperature. Next, according to 
invention indicated to the claim 11. it becomes possible to ask for the vehicle speed for making a 
clutch into **, without forming the degree sensor of wheel speed etc. Moreover, the rotational 
frequency of a motor can detect certainly whether it is a fault rotation state. 
[0024] 

[Embodiments of the Invention] Next, the operation gestalt concerning this invention is explained, 
referring to a drawing. This operation gestalt is an example in the case of the vehicles with which 
the right-and-left front wheels 1 L and 1 R will be in a four-wheel-drive state because drive with the 
engine 2 which is an internal combustion engine, and the right-and-left rear wheels 3L and 3R can 
be driven and drive this motor 4 by the motor 4 (motor), as shown in drawing 1 . 

[0025] First, explanation of composition transmits output-torque Te of an engine 2 to the right-and- 
left front wheels 1 L and 1 R through transmission and day FARENSUGIA 5, as shown in drawi ng 1 . 
Moreover, a part of rotation torque Te of an engine 2 is transmitted to a generator 7 through the - 
endless belt 6. The above-mentioned generator 7 rotates at the rotational frequency Nh which 
multiplied the rotational frequency Ne of an engine 2 by the pulley ratio, serves as a load to an 
engine 2 according to the field current Ifh adjusted by the 4WD controller 8, and generates the 
voltage according to the load torque. The power which the generator 7 generated can be supplied to 
a motor 4 through an electric wire 9. The junction box 10 is formed in the middle of the electric wire 
9. The driving shaft of the above-mentioned motor 4 is connectable with rear wheels 3L and 3R 
through a reducer 11 and a clutch 12. A sign 13 expresses a differential gear. 

[0026] The main throttle valve 15 and the sub throttle valve 16 are infixed in the inlet-pipe way 14 
(for example, intake manifold) of the above-mentioned engine 2. Adjustment control of the throttle 
opening is carried out according to the amount of treading in of the accelerator pedal 17 whose 
main throttle valve 15 is an accelerator opening designating device etc. This main throttle valve 15 
is that the engine controller 18 carries out adjustment control electrically according to the amount 
detection value of treading in of the accelerator sensor which is interlocked with the amount of 
treading in of an accelerator pedal 17 mechanically, or detects the amount of treading in of the 
accelerator pedal 17 concerned, and the throttle opening is adjusted. The amount detection value of 
treading in of the above-mentioned accelerator sensor is outputted also to the 4WD controller 8. 
[0027] Moreover, the sub throttle valve 16 uses a step motor 19 as an actuator, and adjustment 
control of the opening is carried out by the angle of rotation according to the number of steps. 
Adjustment control of the angle of rotation of the above-mentioned step motor 1 9 is carried out by 
the driving signal from the motor controller 20, In addition, the throttle sensor is formed in the sub 
throttle valve 16, and feedback control of the number of steps of the above-mentioned step motor 
19 is carried out based on the throttle opening detection value detected by this throttle sensor. 
Here, with operation of an operator's accelerator pedal, the output torque of an engine 2 can be 
decreased independently by adjusting the throttle opening of the above-mentioned sub throttle 
valve 16 to below the opening of the main throttle valve 15. 

[0028] Moreover, it has the engine-speed detection sensor 21 which detects the rotational 
frequency of an engine 2, and the engine-speed detection sensor 21 outputs the detected signal to 
the 4WD controller 8. Moreover, it has the voltage regulator 22 (regulator) for the above-mentioned 
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generator 7 adjusting output voltage V, as shown in drawin g 2 , and it is that field current Ifh is 
adjusted by the 4WD controller 8, and the power generation load torque Th over an engine 2 and the 
voltage V to generate are controlled. While a voltage regulator 22 inputs a generator control 
command (field current value) from the 4WD controller 8 and adjusts the field current Ifh of a 
generator 7 to the value according to the generator control command, it detects the output voltage 
V of a generator 7, and an output is possible for it for the 4WD controller 8. In addition, the 
rotational frequency Nh of a generator 7 can be calculated based on a pulley ratio from the 
rotational frequency Ne of an engine 2. 

[0029] Moreover, a current sensor 23 is formed in the above-mentioned junction box 10, and this 
current sensor 23 detects the current value la of the power supplied to a motor 4 from a generator 
7, and outputs the detected armature current signal concerned to the 4WD controller 8. Moreover, 
the voltage value (voltage of a motor 4) which flows an electric wire 9 is detected by the 4WD 
controller 8. A sign 24 is a relay and the interception and connection of voltage (current) which are 
supplied to a motor 4 by the instructions from the 4WD controller 8 are controlled. 
[0030] Moreover, field current Ifm is controlled by the instructions from the 4WD controller 8, and, 
as for a motor 4, driving torque Tm is adjusted by adjustment of the field current Ifm. In addition, a 
sign 25 is a thermistor which measures the brush temperature of a motor 4. Having the rotational 
frequency sensor 26 for motors which detects several Nm rotation of the driving shaft of the 
above-mentioned motor 4, this rotational frequency sensor 26 for motors outputs the rotational 
frequency signal of the detected motor 4 to the 4WD controller 8. 

[0031] Moreover, the above-mentioned clutches 12 are wet clutches, such as a hydraulic clutch, 
and are intermittent according to the instructions from the 4WD controller 8 (cutting and 
connection). In this clutch 12, the temperature sensor 40 which constitutes a clutch thermometry 
means is arranged. Moreover, wheel speed sensor 27floor line, 27FR, 27RL, and 27RR are prepared 
in each wheels IL, 1R, 3U and 3R. Each wheel speed sensor 27floor line, 27FR, 27RL, and 27RR are 
outputted to the 4WD controller 8 by making the pulse signal according to the rotational speed of 
the corresponding wheels IL, 1R, 3L, and 3R into a wheel speed detection value. 
[0032] The 4WD controller 8 is equipped with generator control-section 8A, relay-control section 
8B, motor control section 8C, clutch control-section 8D, surplus torque operation part 8E, target 
torque limitation section 8F. clutch **** 8G, criteria speed operation part 8H, and surplus torque 
transducer 8J as shown in d raw ing 3 . Acting as the monitor of the power generation voltage V of a 
generator 7 through a voltage regulator 22, the above-mentioned generator control-section 8A is 
adjusting the field current Ifh of the generator 7 concerned, and adjusts the power generation 
voltage V of a generator 7 to necessary voltage. 

[0033] Relay-control section 8B controls the interception and connection of an electric power 
supply with a motor 4 from a generator 7. That is, it switches a drive and un-driving. [ of a motor 4 ] 
Motor control section 8C is adjusting the field current Ifm of a motor 4, and adjusts the torque of 
the motor 4 concerned to a necessary value. Moreover, for every predetermined sampling time, 
based on each inputted signal, as shown in .drawing 4 , it circulates in order of surplus torque 
operation part 8E-> target torque limitation section 8F -> clutch **** 8G -> surplus torque 
transducer 8J, and processing is performed. 

[0034] First, in surplus torque operation part 8E, processing as shown in drawing 5 is performed. 
That is, by subtracting the wheel speed of rear wheels 3L and 3R (********) from the wheel speed 
of front wheels 1 L and 1 R (the main driving wheel) calculated based on the signal from wheel speed 
sensor 27fIoor line, 27FR. 27RU and 27RR in Step S10 first, slip velocity deltaVF which is the 
amount of acceleration slips of front wheels IL and 1R is calculated, and it shifts to Step S20. 
[0035] Here, the operation of slip velocity deltaVF is performed as follows, for example. Average 
%He:fe^:K* VWf which is the average of ******** in front wheels 1 L and 1 R, and average ****** VWr 
which is the average of ******** in rear wheels 3L and 3R are computed by the following formula, 
respectively. . 
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Slip velocity (amount of acceleration slips) deltaVF of the front wheels 1 L and 1 R which are the 
main driving wheels is computed by the following formula from the deflection of 2VWr= [ VWf= 
(VWfl+VWfr) /] (VWrl+VWrr)/2, next the above-mentioned average ****** VWf and average ****** 
VWr. 

[0036] deltaVF = VWf At the -VWr step S20, it judges whether slip velocity delta VF calculated the 
account of a top is larger than a predetermined value, for example, zero. Since it is presumed that 
front wheels 1L and 1R have not carried out an acceleration slip when slip velocity deltaVF judges 
below with a predetermined value, it shifts to Step S60, and it returns, after substituting zero for the 
target power generation load torque Th. On the other hand, since it is presumed in Step S20 that 
front wheels 1L and IR are carrying out the acceleration slip when slip velocity deltaVF judges with 
it being larger than 0, it shifts to Step S30. 

[0037] At Step S30, the absorption torque TdeltaVF required in order to suppress an acceleration 
slip of front wheels 1 L and 1 R is calculated by the following formula, and it shifts to Step S40. This 
absorption torque TdeltaVF serves as an amount proportional to the amount of acceleration slips. 
TdeltaVF = K1 x deltaVF — here, K1 is the gain searched for by experiment etc. At Step S40, after 
calculating the load torque TG of the present generator 7 based on the following formula, it shifts to 
Step S50. 
[0038] 

V X la 

TG =K2 

K3 . X Nh 

here — V : voltage la: of a generator 7 — armature current Nh: of a generator 7 — rotational 
frequency K3:efficiency K2: of a generator 7 — it is a coefficient At Step S50, based on the 
following formula, the power generation load torque Th of the target which should be carried out a 
load by the surplus torque 7, i.e., a generator, is searched for, and it returns. 
[0039] Th = TG + Processing of TdeltaVF, next target torque limitation section 8F is explained 
based on drawing_6 . That is, it first judges whether the above-mentioned target power generation 
load torque Th is larger than the maximum load capacity HQ of a generator 7 at Step S200. It 
returns, when the target power generation load torque Th judges below with the maximum load 
capacity HQ of the generator 7 concerned. On the other hand, when it judges with the target power 
generation load torque Th being larger than the maximum load capacity HQ of a generator 7, it shifts 
to Step S2 10. 

[0040] At Step S210, excess torque deltaTb exceeding the maximum load capacity HQ in the target 
power generation load torque Th is calculated by the following formula, and it shifts to Step S220. 
deltaTb= Th - At the HQ step S220, based on the signal from the engine-speed detection sensor 21 
and a throttle sensor etc., the present engine torque Te is calculated and it shifts to Step S230. 
[0041] At Step S230, like the following formula, the engine-torque upper limit TeM which subtracted 
the above-mentioned excess torque deltaTb from the above-mentioned engine torque Te is 
calculated, and after outputting the calculated engine-torque upper limit TeM to the engine 
controller 18, it shifts to Step S240. 

TeM =Te -deltaTb — here, by the engine controller 18. the engine torque Te concerned is 
restricted so that it may become the upper limit of an engine torque Te about the inputted engine- 
torque upper limit TeM regardless of operation of an operator's accelerator pedal 17 
[0042] At Step S240. it returns, after substituting the maximum load capacity HQ for the target 
power generation load torque Th. Next, processing of clutch **** 8G is explained based on drawing 
7 . First, it judges whether Th is larger than 0 at Step S300. Th> If judged with 0, since front wheels 
1 L and 1 R are carrying out the acceleration slip, that is, fulfill four-wheel-drive conditions, it shifts 
to Step S310. On the other hand, if judged with Th<=0. front wheels 1L and IR will not have carried 
out an acceleration slip, that is. since it is in a two-flower drive state, it will shift to Step S350. 
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[0043] At Step S310. if it judges whether they have been clutch separation conditions, and it judges 
with clutch **, and it shifts to Step S350 and clutch separation conditions are not fulfilled, it shifts 
to Step S320. Several Nm motor rotation of present [ be / clutch separation / it ] judges by 
whether it is more than the criteria speed VC, and if the several Nm present motor rotation is more 
than the criteria speed VC, it will judge with clutch **. This criteria speed is determined by the 
below-mentioned criteria speed operation part 8H. 

[0044] Here, with this operation gestalt, the actual vehicle speed was not used but several Nm 
motor rotation has judged by whether it is more than the criteria speed VC. That is, it has judged 
whether by several Nm motor rotation, the present vehicle speed is presumed and it has become 
beyond the predetermined criteria vehicle speed value. And the vehicle speed corresponding to the 
above-mentioned criteria speed VC serves as a criteria vehicle speed value (it asks by hanging gear 
ratio etc. on the criteria speed VC). Of course, you may judge whether it is beyond a criteria vehicle 
speed value by the actual vehicle speed. 

[0045] At Step S320, it shifts to Step S340 as a four-wheel-drive state by outputting clutch-on 
instructions and supplying relay-on instructions to clutch control-section 8D to relay-control 
section 8B at Step S330 continuously. At Step S340. C-FLG is turned ON and it returns. On the 
other hand, at Step S350, by outputting clutch-off instructions and supplying relay-off instructions 
to clutch control-section 8D to relay-control section 8B at Step S360 continuously, after making ** 
and a motor 4 into the state where it does not drive for a clutch 12, it shifts to Step S370. At Step 
S370, C-FLG is turned OFF and it returns. 

[0046] Here, processing of above-mentioned criteria speed operation part 8H is explained based on 
drawin g 8 . this — criteria speed operation part 8H operate per predetermined sampling time, and - 
first, after they detect the temperature in a clutch 12, for example, the temperature of a clutch oil, 
at Step S400 based on the output of a temperature sensor 40, they shift to Step S410 At Step 
S410. it returns, after calculating the criteria speed VC corresponding to the temperature of the 
above-mentioned clutch 1 2 with a map or a function. 

[0047] Here, Steps S400 and S410 are taken and constitute a surroundings situation presumption 
means and a criteria vehicle speed value change means. Here, as it is greatly dependent on the 
temperature characteristic of the oil to be used and the separation property of a wet clutch 12 
becomes low temperature, the circumference of the companion when making a clutch 12 into ** 
becomes larger. This is for the friction between clutch plates to increase by the increase in 
viscosity of oil, as shown in draw ing 9 . After a motor's 4 taking and carrying out the surroundings 
with the torque from a wheel side for the time being as the dashed line of dra wing 1 0 shows also as 
clutch ** (clutch OFF) if the wet clutch 12 of such a property is used, rotation of a motor 4 falls. In 
addition, in the state of a four-wheel drive, vehicles are usually in an acceleration state in many 
cases. 

[0048] And the wet clutch 1 2 with the property of above-mentioned drawin g 9 is used, and when it 
asks for the clutch temperature under the conditions which are in a vehicles acceleration state, and 
are made into clutch ** when several Nm motor rotation is set to 8000rpm, the maximum engine 
speed (rotational frequency in the peak position of the sign A of drawing 10 ) of the motor 4 after 
clutch **, and a relation, it comes to be shown in dr awin g 1 1 . Similarly, it is 12000rpm about the 
several Nm motor rotation made into clutch **. The relation between the clutch temperature at the 
time of setting up and the maximum engine speed of the motor 4 after clutch ** is shown in drawin g 
12 . 

[0049] When the permissible upper limit (guarantee rotational frequency) of the operating rotational 
frequency of a motor 4 is in 12000rpm (this operation gestalt is an example in this case.), the 
relation of the motor separation instructions (criteria speed) and clutch temperature from which the 
maximum engine speed after clutch ** serves as 1 2000rpm becomes like the graph shown in 
drawin g 13 . What is necessary is to set up the relation of the clutch temperature and the criteria 
speed VC corresponding to such a graph, and just to calculate the criteria speed VC from the 
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present clutch temperature. 

[0050] Next, processing of surplus torque transducer 8J is explained based on drawing 14 . First, C- 
FLG judges whether it is ON at Step S600. If C-FLG is judged to be ON, since it will be in a four- 
wheel-drive state and will be in a clutch connection state, it shifts to Step S610, Moreover, if C- 
FLG is judged to be OFF, since front wheels 1L and 1R will be in the state where an acceleration 
slip has not been carried out, or the vehicle speed state where a motor serves as fault rotation, it 
returns, without processing henceforth. 

[0051] At Step S610, after inputting several Nm rotation of the motor 4 which the rotational 
frequency sensor 21 for motors detected, computing the target motor field current Ifm according to 
several Nm rotation of the motor 4 and outputting the target motor field current Ifm concerned to 
motor control section 80. it shifts to Step S620. When the target motor field current Ifm to several 
Nm rotation of the above-mentioned motor 4 considers as fixed predetermined current value when 
several Nm rotation is below a predetermined rotational frequency, and a motor 4 becomes here 
more than a predetermined rotational frequency, the field current Ifm of a motor 4 is made small by 
the well-known field-weaking-control method. That is, as mentioned above, if several Nm rotation of 
a motor 4 becomes beyond a predetermined value, the current which flows on a motor 4 by making 
the field current Ifm of a motor 4 small, and reducing an induced voltage E will be made to increase, 
and the necessary motor torque Tm will be acquired from motor torque falling by elevation of the 
motor induced voltage E, if a motor 4 becomes high-speed rotation. Consequently, since elevation of 
the motor induced voltage E is suppressed and the fall of motor torque is suppressed even if a 
motor 4 becomes high-speed rotation, the necessary motor torque Tm can be acquired. Moreover, 
compared with continuous field current control, the electronic circuitry of control can be made 
cheap by controlling the motor field current Ifm in two stages more than a predetermined rotational 
frequency under a predetermined rotational frequency. 

[0052] In addition, you may have an amendment motor torque amendment means for the motor 
torque Tm continuously by adjusting field current Ifm according to several Nm rotation of a motor 4 
to the necessary motor torque Tm. That is, it is good to adjust the field current Ifm of a motor 4 to 
2 stage change according to several Nm motor rotation. Consequently, since elevation of the 
induced voltage E of a motor 4 is suppressed and the fall of motor torque is suppressed even if a 
motor 4 becomes high-speed rotation, the necessary motor torque Tm can be acquired. Moreover, 
since it is made to a smooth motor torque characteristic, compared with two step controls, vehicles 
are stabilized, can run and can be changed into a state with always sufficient motorised efficiency. 
[0053] At Step S620, the induced voltage E of a motor 4 is computed from several Nm rotation of 
the above-mentioned target motor field current Ifm and a motor 4, and it shifts to Step S63i). At 
Step 8630, the target motor torque TM which corresponds based on the power generation load 
torque Th which the above-mentioned surplus torque operation part 8E calculated is computed, and 
it shifts to Step S640. At Step S640, the target armature current la which corresponds considering 
the above-mentioned target motor torque TM and the target motor field current Ifm as a variable is 
computed, and it shifts to Step S650. 

[0054] At Step S650, it returns, after computing the target voltage V of a generator 7 from the 
above-mentioned target armature current la. Resistance R. and an induced voltage E and outputting 
the target voltage V of the generator 7 concerned to generator control-section 8A based on the 
following formula. 

V=IaxR+E — in addition. Resistance R is resistance of an electric wire 9. and resistance of the coil 
of a motor 4 Although the target voltage V in the generator 7 according to the target power 
generation load torque Th is computed in consideration of the control by the side of a motor 4 by 
the above-mentioned surplus torque transducer 8J here, you may compute the voltage value V 
which serves as the target power generation load torque Th concerned from the above-mentioned 
target power generation load torque Th directly. 

[0055] Next, the operation in the equipment of the above-mentioned composition etc. is explained. 
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By the amount of treading in of the accelerator pedal 17 according [ a road surface mu ] to an 
operator being large since it is small etc. If the torque transmitted to front wheels 1 L and 1 R from 
the engine 2 becomes larger than road surface reaction force marginal torque If the front wheels 1 L 
and 1R which are the main driving wheels 1L and 1R carry out an acceleration slip, by that is, the 
thing which a generator 7 generates with the power generation load torque Th according to the 
amount of acceleration slips The driving torque transmitted to front wheels 1 L and 1 R is adjusted so 
that the road surface reaction force marginal torque of the front wheels 1 L and 1 R concerned may 
be approached. Consequently, an acceleration slip by the front wheels 1 L and 1 R which are the main 
driving wheels is suppressed. 

[0056] And with the power of the surplus generated with the generator 7, by a motor 4 driving and 
driving the rear wheels 3L and 3R which are ********, it will be in a four-wheel-drive state, and the 
acceleration nature of vehicles will improve. Since a motor 4 is driven with the torque of the surplus 
beyond the road surface reaction force marginal torque of the main driving wheels 1 L and 1 R at this 
time, energy efficiency improves and it leads to improvement in mpg. Here, when rear wheels 3L and 
3R are always made into a drive state, in order to perform energy conversion several times with a 
mechanical-energy -> electric energy -> mechanical energy, compared with the case where it drives 
only by front wheels 1 L and 1 R, the acceleration nature of vehicles falls because the energy loss for 
a conversion efficiency occurs. For this reason, to suppress the drive of rear wheels 3L and 3R in 
principle is desired. On the other hand, with this operation gestalt, in the road surface on which it is 
easy to slide, in view of all not being used as driving force, even if it transmits output-torque Te of 
ail the engines 2 to front wheels 1 L and 1 R, the driving force which cannot be used effectively by 
front wheels 1L and IR is outputted to rear wheels 3L and 3R, and acceleration nature is raised. 
[0057] Moreover, although a clutch 1 2 is made into **, it will be in a two-flower drive state and a 
motor 4 is protected when the vehicle speed becomes beyond the predetermined criteria vehicle 
speed value VC, i.e., a criteria speed predetermined [ several Nm motor rotation ], even if it is in the 
four-wheel-drive state as mentioned above It is making a setting change of the criteria speed which 
presumes the circumference situation of a companion of the motor 4 by the clutch temperature 12, 
i.e., a clutch, and makes the above-mentioned clutch 12 **, if it is in this operation gestalt. 
Preventing fault rotation of a motor 4, when the circumference of the above-mentioned companion 
is small, it can secure to the higher vehicle speed, the wheel drive, i.e., the four-wheel-drive state, 
by the motor 4. 

[0058] Here, although explained by the case where drive a motor 4 on the voltage which the 
generator 7 generated, and a four-wheel drive is constituted from an above-mentioned operation 
gestalt, it is not limited to this. You may constitute so that a motor 4 may be driven with an. 
individual battery. In this case, what is necessary is to supply the power which the generator 7 
generated to other load equipments, and just to make it consume with the load equipment 
concerned. Moreover, although the above-mentioned operation gestalt explains the case where 
throttle control restricts an internal combustion engine output, it is not limited to this. You may be 
made to carry out load limitation by the method by either of the ignition-timing retard of an internal 
combustion engine, an ignition cut, reduction of fuel or a halt, and throttle control at least. 
[0059] Moreover, although the case where front wheels 1 L and 1 R are driven with an engine 2 is 
illustrated with the above-mentioned operation gestalt, you may make it drive a front wheel by the 
individual motor 4: Moreover, you may be a hydraulic motor although the motor is illustrated as a 
motor 4 with the above-mentioned operation gestalt. Next, it explains, referring to a drawing about 
the 2nd operation gestalt. In addition, the same sign is attached and explained about the same 
equipment as the above-mentioned operation gestalt. 

[0060] Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 1st operation gestalt, only processings of criteria speed operation part 8H differ. Criteria 
speed operation part 8H of this operation gestalt are explained based on drawing 15 . First, if it 
stands by until ignition is set to being turned on (i.e., until an engine 2 starts), and an engine 2 starts 
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at Step SI 000, it will shift to Step SI 010. 

[0061]. At Step SI 010, the temperature of a motor 4 is detected and it shifts to Step SI 020. At 
Step SI 020. if motor temperature judges whether it is -10 degrees C or less and judges with -10 
degrees C or less, it will shift to Step SI 030. and if higher than -10 degrees C. it will shift to Step 
SI 050. At Step SI 030, SOOOrpm is substituted for the criteria speed VC, and it shifts to Step 
SI 040. 

[0062] Although they have set up SOOOrpm as initial value of the criteria speed VC as a value of a 
safe side simple based on drawing 13 , you may make it set up the early criteria speed VC 
immediately after starting of an engine 2, here according to initial temperature based on drawin g 13 , 
since clutch temperature and motor temperature can be presumed that get it blocked and motor 
temperature is almost equal to both ambient temperature, and equal to clutch temperature. At Step 
SI 040, it stands by until the mileage after an engine 2 starts becomes more than alpha, and if 
mileage judges that alpha became the above, it will shift to Step S1050. 

[0063] Here, since the inside of a clutch 1 2 will generate heat if vehicles run as shown in drawing 
16 , subsequent clutch temperature can be presumed because it measures [ which ] from start 
whether the grade run was carried out. And the mileage from which clutch temperature will become 
-10 degrees C or more is presumed, and this mileage is set up as the above alpha. In addition, you 
may make it presume clutch temperature by the transit time instead of mileage. At Step SI 050, 
lOOOOrpm is set as the criteria speed VC, and processing is ended. 

[0064] It is here, and Step SI 040 constitutes the amount detection means of transitions, and. as for 
Steps S1010, S1020, S1030, and S1050, Steps S1030-S1050 constitute an initial temperature 
detection means and an initializing means for the 2nd criteria vehicle speed value change means. - 
With this operation gestalt. if it runs only predetermined distance while determining the criteria 
speed VC which makes a clutch 1 2 ** according to the temperature at the time of vehicles start, it 
will judge with clutch temperature being -10 degrees C or more, and a setting change of the criteria 
speed will be made at lOOOOrpm. 

[0065] That is, let criteria speed VC, i.e., a criteria vehicle speed value, which makes a clutch 12 ** 
simple be a suitable value, without preparing a temperature sensor in a clutch 12. Other 
composition, and operations and effects are the same as the above-mentioned operation gestalt. 
Next, it explains, referring to a drawing about the 3rd operation gestalt. In addition, the same sign is 
attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 1st operation gestalt, processings of clutch **** 80 and criteria speed operation part 8H 
differ. 

[0066] Criteria speed operation part 8H of this operation gestalt will shift to Step S1 1 10, if it stands 
by until it ignition-turns on, that is, departs at Step S1 100 and departs, as shown in drawing 17 , 
they set up SOOOrpm as an early criteria speed VC. and end processing. Next, the processing of 
clutch **** SO in this operation gestalt is explained based on drawing IS . 

[0067] First it judges whether Th is larger than 0 at Step SI 200. Th> If judged with 0, since front 
wheels 1 L and 1 R are carrying out the acceleration slip, that is. fulfill four-wheel-drive conditions, it 
shifts to Step SI 210. On the other hand, if judged with Th<=0, front wheels 1 L and 1 R will not have 
carried out an acceleration slip, that is, since it is in a two-flower drive state, it will shift to Step 
SI 310. At Step SI 210, if it judges whether they have been clutch separation conditions, and it 
judges with clutch **. and it shifts to Step SI 220 and clutch separation conditions are not fulfilled, 
it shifts to Step SI 280. 

[0068] Several Nm motor rotation of present [ be / clutch separation / it ] judges by whether it is 
more than the criteria speed VC, and if the several Nm present motor rotation is more than the 
criteria speed VC, it will judge with clutch **. At Step SI 220, by outputting clutch-off instructions 
and supplying relay-off instructions to clutch control-section 8D to relay-control section SB at 
Step SI 230 continuously, after considering as clutch **, and motor the state where it does not 
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drive, it shifts to Step SI 240. 

[0069] At Step SI 240. a setting change of the criteria speed VC is made at lOOOOrpm, it is got 
blocked, criteria speed made into subsequent clutch ** is set to lOOOOrpm, and it shifts to Step 
SI 250. At Step SI 250, if the maximum engine speed of a motor 4 calculates [ detect several Nm 
motor rotation and ] the highest value of the rotational frequency and judges continuously whether 
it is more than more than beta, for example, 10000 rpm, at Step SI 260 and only a predetermined 
time judges with 10000 or more rpm, it will shift to Step SI 270. On the other hand, if the maximum 
engine speed of a motor 4 is under beta, it will shift to Step SI 280. 

[0070] At Step S1270, clutch-on instructions are again outputted to clutch control-section 8D. and 
a clutch 12 is shifted to Step SI 220. Namely, processing of this step SI 270 and Step SI 220 - Step 
S11260 is repeated at the time of a motor halt until the maximum engine speed of the motor 4 after 
clutch ** becomes below beta. That is, it takes from the maximum engine speed of the motor 4 
after clutch **, and a surroundings situation is judged, it stands by until clutch temperature serves 
as a circumference situation of a companion -10 degrees C or more, and if clutch temperature 
presumes the circumference situation of a companion -10 degrees C or more, it will shift to Step 
S1280. 

[0071] At Step SI 280, it shifts to Step SI 300 as a four-wheel-drive state by outputting clutch-on 
instructions and supplying relay-on instructions to clutch control-section 8D to relay-control 
section 8B at Step SI 290 continuously. At Step SI 300, C-FLG is turned ON and it returns. On the 
other hand, at Step SI 310. by outputting clutch-off instructions and supplying relay-off instructions 
to clutch control-section 8D to relay-control section 8B at Step SI 320 continuously, after 
considering as clutch **, and motor the state where it does not drive, it shifts to Step SI 330. 
[0072] At Step SI 330, it returns, after setting Q-FLG to OFF. Here. Steps S1220-S1270 constitute 
the circumference situation presumption means of a companion, and a criteria vehicle speed value 
change means. With this operation gestalt, about the initial value after start (the first time), criteria 
speed is low set as the safe side with SOOOrpm, and a motor 4 is made into the state where it does 
not drive until the maximum engine speed of the motor 4 after clutch ** is set to less than 10000 
rpm whose clutch temperature is in a state -10 degrees 0 or more after that. Then, when the 
circumference state of a companion in case less than 10000 rpm, i.e., clutch temperature, is -10 
degrees C or more is presumed, it is made to return to a four-wheel drive. And the above- 
mentioned processing is repeated during subsequent runs by setting to 1 OOOOrpm criteria speed 
made into clutch **. In addition, after setting it only as 1 time after start and setting criteria speed 
to lOOOOrpm, you may not be made not to perform processing of the above-mentioned step SI 220 - 
Step SI 270. 

[0073] It becomes possible to set it as the criteria speed according to the circumference situation 
of a companion, without detecting clutch temperature, if it is in this operation gestalt. About other 
composition, operation, and effects, it is the same as that of the above-mentioned operation gestalt. 
Next, it explains, referring to a drawing about the 4th operation gestalt. In addition, the same sign is 
attached and explained about the same equipment as the above-mentioned operation gestalt. 
Although the basic composition of this operation gestalt is the same as that of the above- 
mentioned 3rd operation gestalt, a part of processings of clutch **** 8G differ. 
[0074] As processing of this operation gestalt of clutch **** 80 is shown in drawin g 19 , are 
fundamentally [ as the above-mentioned 3rd operation gestalt ( drawing 18 ) ] the same. Instead of 
using the several Nm motor rotation in Step SI 250 in drawing 18 . and Step SI 260, as shown in 
Step SI 550 and Step SI 560 Change of the terminal voltage of a motor is used and the same 
processing as above-mentioned drawing 18 is performed except processing of the step SI 550 
concerned and Step SI 560. 

[0075] That is. at the above-mentioned step SI 550. a clutch 12 will be in a connection state at 
Step SI 570, the variation of the reverse electromotive voltage which produces a clutch 12 from the 
state which the motor 4 is rotating with the torque from a rear wheel in Step SI 520 at Step SI 520 
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on the motor 4 according to the circumference of the companion when considering as ** is 
detected, and it shifts to Step SI 5560. At Step SI 560, if the variation of the reverse electromotive 
voltage when making the above-mentioned clutch 12 into ** is larger than the predetermined value 
gamma, the circumference of a companion will judge with it being larger than a predetermined value, 
and will shift to Step S1570. On the other hand, since the circumference of a companion has 
become below the predetermined value when the variation of the above-mentioned reverse 
electromotive voltage is below the predetermined value gamma, it shifts to Step SI 580. 
[0076] Here, Steps S1520-S1570 constitute the circumference situation presumption means of a 
companion, and a criteria vehicle speed value change means. With this operation gestalt. about the 
initial value after start (the first time), criteria speed is low set as the safe side with SOOOrpm, and 
after that, the variation of the reverse electromotive voltage produced on the motor 4 after clutch 
** makes a motor 4 the state where it does not drive until clutch temperature is set to less than 
10000 rpm which is in a state -10 degrees C or more. Then, when the circumference state of a 
companion in case the variation of less than 10000 rpm, i.e., the above-mentioned reverse 
electromotive voltage, is -10 degrees C or more is presumed, it is made to return to a four-wheel 
drive. And the above-mentioned processing is repeated during subsequent runs, using as 1 0000 
criteria speed made into clutch **. In addition, after setting it only as 1 time after start and setting 
criteria speed to lOOOOrpm. you may not be made not to perform processing of the above- 
mentioned step SI 520 - Step SI 570. 

[0077] It becomes possible to set it as the criteria speed according to the circumference situation 
of a companion, without detecting clutch temperature, if it is in this operation gestalt. About other 
composition, operation, and effects, it is the same as that of the above-mentioned operation gestalt. 
Next, it explains, referring to a drawing about the 5th operation gestalt. In addition, the same sign is 
attached and explained about the same parts as each above-mentioned operation gestalt. Although 
the basic composition of this operation gestalt is the same as that of the above-mentioned 1st 
operation gestalt, processing of Step S310 (clutch separation condition judging section) in 
processing of clutch **** 8G expressed with dra wing 7 differs from processing of criteria speed 
operation part 8H. 

[0078] In Step S310 of this operation gestalt, if the present vehicle speed Vv judges whether it has 
become beyond the criteria vehicle speed value Voff and judges beyond with the criteria vehicle 
speed value Voff (clutch ** and judgment), it will shift to Step S350, and if it judges under with the 
criteria vehicle speed value Voff, it will shift to S320. Others' processing of clutch **** 8G is the 
same as what was explained with the above-mentioned 1 st operation gestalt. That is, it is the 
example which uses the criteria vehicle speed value Voff instead of the criteria speed VC. Qf 
course, you may constitute so that it may judge at the criteria speed VC like the above-mentioned 
operation gestalt. 

[0079] In addition, it may calculate and ask for the vehicle speed based on the signal from a non- 
illustrated vehicle speed sensor, and based on the signal from awheel speed sensor or a motor 
rotational frequency sensor, it may calculate and you may ask for it. Next, criteria speed operation 
part 8H of this operation gestalt are explained. Criteria speed operation part 8H of this operation 
gestalt consist of initializing section 8Ha and criteria vehicle speed value operation part 8Hb. 
[0080] Initializing section 8Ha performs processing shown by drawing 20 . That is, first, at Step 
S1600, if it stands by until ignition is set to being turned on (i.e., until an engine 2 starts), and an 
engine 2 starts, it will shift to Step SI 610 and the criteria vehicle speed value Voff will be initialized 
(initial value is made into 23 km/h with this operation gestalt). Then, the clutch temperature Tel 
and Tc2 is initialized at Step 81620 (initial value is made into -30 degrees C with this operation 
gestalt.). 

[0081] Next, at Step SI 630. it stands by after an engine 2 starts until the vehicle speed becomes 23 
or more km/h, and if it judges with the vehicle speed having become 23 km/m, it will shift to Step 
SI 640, operation start instructions will be outputted to criteria vehicle speed value operation part 
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8Hb. and processing will be ended. Here, the clutch temperature Tc 1 is a presumed oil temperature 
near [ to rotate ] the clutch connection, and Tc2 is a presumed oil temperature as the average of 
the oil temperature in [ whole ] a clutch. Although a clutch connection generates heat by rotation 
accompanying a vehicles run and an oil temperature tends to change, since the heat capacity of oil 
is large, the oil temperature of the whole clutch cannot change easily compared with the 
temperature change of the partial portion near the connection. In the following explanation, the 
temperature near the connection and the clutch temperature Tc 2 are called the whole clutch 
temperature for the clutch temperature Tc 1. 

[0082] Next, processing of criteria vehicle speed value operation part 8Hb is explained based on 
drawing 21 . This criteria vehicle speed value operation part 8Hb will be started if the operation start 
instructions from initializing section 8Ha are inputted, and it performs the next processing to every 
predetermined sampling-time deltaT. First, if the vehicle speed judges whether it is [ km / 23 //h / 
or more ] and judges with 23 or more km/h at Step SI 700, it will shift to Step SI 710, and if it 
judges with less than 23 km/h, it will shift to Step S1740. 

[0083] Here, the above-mentioned 23 km/h is a predetermined vehicle speed value for calculating a 
gone up part of an oil temperature, or a descended part. This predetermined vehicle speed value 
does not almost have the contribution to the oil-temperature elevation in a clutch below at rotation 
of the clutch corresponding to the vehicle speed value. This value is determined from the rotational 
frequency transmitted in a clutch from the rear wheel which changes with factors, such as a 
diameter of a tire, an oil property, etc. Next, at Step SI 710, based on the following formula, the 
mileage L at the time of sampling-time deltaT progress is computed, and it shifts to Step SI 720. 
[0084] Although mileage L is found per L=delta TxVv, in addition 1 sampling~time deltaT, you may - 
find mileage L by the longer time interval. At Step SI 720, only the amount of elevation according to 
mileage L raises the temperature Tc 1 near the connection based on the following formula. 
Tc1=Tc1 + KLIxL — here, KL1 is the gain according to the amount of oil-temperature elevation 
near the connection 

[0085] Next, after only the amount of elevation according to mileage L raises the whole clutch 
temperature Tc 2 at Step SI 730 based on the following formula, it shifts to Step SI 760. 
Tc2=Tc2 + KL2xL — here, KL1 is the gain according to the amount of oil~temperature elevation of 
the whole oil in a clutch Moreover, the heat generated by rotation compared with the partial portion 
near the clutch connection while the direction of the whole oil in a clutch has large heat capacity is 
KL1 between the above-mentioned gain KL1 and KL2 since it generates near the connection. > 
There is a relation of KL2. That is, even if it is the same mileage L, the inclination of a temperature 
rise has a large direction near the connection. 

[0086] On the other hand, since it is presumed that there is no temperature rise by rotation of a 
clutch connection when a travel speed is less than 23 km/h. it shifts to Step SI 740 and only the 
amount [ in sampling-time delta T minutes ] of descent drops the temperature Tc 1 near the 
connection based on the following formula. 

Tc1=Tc1-KT1xdeltaT — here, KT1 is the gain according to the amount of oil-temperature descent 
near the connection 

[0087] Next, at Step SI 750, based on the following formula, only the amount [ in sampling-time delta 
T minutes ] of descent drops the whole clutch temperature Tc 2, and shifts to Step SI 760, 
Tc2=Tc2 -KT2xdeltaT — here, KT2 is the gain according to the amount of oil-temperature descent 
of the whole oil in a clutch Moreover, since the whole oil in a clutch is [ near the clutch connection ] 
more insensible to a temperature change, in between, it is / the above-mentioned gain KT1 and KT2 
and / KL1. > There is a relation of KL2. In addition, after vehicles have started the run, since it is 
satisfactory even if descent of the oil temperature of the whole clutch is disregarded, processing of 
zero SI 750, i.e., a step, may be disregarded for the above KT2. 

[0088] Next, at Step SI 760. substitution, i.e., selection highness, is performed to the presumed oil 
temperature Tc, and the value by the side of two elevated temperatures of the clutch oil 
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temperatures Tc1 and Tc2 is shifted to Step SI 770. At Step SI 770, if the presumed oil temperature 
Tc judges whether it is more than -25 degree C and judges with -25 degrees C or more, it will shift 
to Step S1780, 30 km/h will be set as the criteria vehicle speed value Voff, and processing will be 
ended. On the other hand, when it judges with less than -25 degrees C, it shifts to Step SI 790, and 
h is set as the criteria vehicle speed value Voff in km [ 25 / /], and processing is ended, 
[0089] here — Step SI 710 — the amount detection means of the 1st transition — Steps SI 720 
and SI 730 constitute the 2nd criteria vehicle speed change means, and Steps SI 740 and SI 750 
constitute [ Steps SI 740 and SI 750 ] the 3rd criteria speed change means for the amount 
detection means of the 2nd transition Next, an operation, effect, etc, of this operation gestalt are 
explained. Although it will be in a four-wheel-drive state suitably and driving force is increased 
according to the situation of road surfaces, such as a snowy road, etc., when the vehicle speed 
becomes beyond a predetermined criteria vehicle speed value, a clutch is made into ** and a motor 
4 is protected in a two-flower drive state. At this time, by making a setting change of the criteria 
vehicle speed value Voff which presumes the circumference situation of a companion of the motor 4 
broken into clutch temperature, i.e., a clutch, and makes the above-mentioned clutch **, fault 
rotation of a motor 4 is prevented, and when the circumference of the above-mentioned companion 
is small, the vehicles drive by the motor 4, i.e., a four-wheel-drive state, is secured to the higher 
vehicle speed. 

[0090] Moreover, with this operation gestalt, since clutch temperature is presumed based on 
mileage and the transit time, in order to measure the temperature in a clutch, it is not necessary to 
install a temperature sensor in a clutch. Although the oil temperature near [ which is rotated 
especially ] the clutch connection is important, the temperature sensor which measures directly the 
oil temperature near [ concerned ] the clutch connection with this operation gestalt is unnecessary. 
Moreover, since the amount of temperature rises is presumed in the addition of the mileage more 
than the predetermined vehicle speed which becomes more than the rotational frequency that the 
rotational frequency of a clutch connection contributes to a temperature rise (this operation gestalt 
23 or more km/h), the presumed precision of the amount of temperature rises of a clutch 
connection improves. 

[0091] In addition, as initial value of a clutch oil temperature, although -30 degrees C and the fixed 
value are adopted, the initial value of a clutch oil temperature may be presumed from motor 
temperature etc., and the presumed value concerned may be used as initial value. Moreover, if the 
clutch temperature from which the rotational frequency of a clutch connection turns into a 
rotational frequency which does not contribute to a temperature rise with this operation gestalt and 
which is presumed in quest of a part for a temperature reduction under by the predetermined 
vehicle speed (this operation gestalt less than 23 km/h) is reduced and it becomes below a 
predetermined oil temperature, prevention will become certainly possible about fault rotation of the 
motor 4 by the circumference of a companion by returning to 23 km/h which is the early criteria 
vehicle speed value Voff. 

[0092] Here, usually, although what is necessary is just to judge at the temperature Tc 1 near the 
connection, without using the whole clutch temperature Tc 2, in this case, the criteria vehicle speed 
value which one judges to be the presumed temperature Tc near the connection of less than -25 
degrees C, and is made into clutch ** according to an addition error etc. in spite of being -25 
degrees C or more in fact may be set up lowness. By on the other hand, the thing which the whole 
clutch temperature Tc 2 which is an oil temperature in [ whole ] a clutch is doubled and presumed, 
and does for an oil-temperature judging with this operation gestalt using the higher one of the 
temperature Tc 1 near the connection, and the whole clutch temperature Tc 2 It is prevented that 
the criteria vehicle speed value made into clutch ** is set up small superfluously, and it can secure 
the vehicles drive by the motor 4, i.e., a four-wheel-drive state, to the appropriately higher vehicle 
speed. 

[0093] In addition, gain KT1 used at the whole clutch temperature Tc 2 Since KL2 is small compared 
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with the gain KT2 and KL2 used at the temperature Tc 1 near the connection, compared with the 
temperature Tc 1 near the connection, its whole clutch temperature Tc 2 is [ an addition error ] 
smaller. Moreover, as long as it runs predetermined distance, since the oil temperature in a clutch is 
presumed to be -25 degrees C or more, if two usually become the whole clutch temperature Tc of - 
25 degrees C or more, you may fix the criteria vehicle speed value Voff to 30 km/h after that. 
[0094] The example of a timing diagram is shown in drawing 22 . If two are -25 degrees C or more in 
whole clutch temperature Tc even if it obtains with temperature Tel near the connection and 
becomes less than -25 degrees C according to an addition error, as shown by the sign X of drawing 
22 , a criteria vehicle speed value will be held [ h ] in km [ 30 / /]. Although it is used in quest of 
the whole clutch temperature Tc 2 with the above-mentioned operation gestalt here in order to 
raise the precision of an oil-temperature judging, you may make it presume clutch temperature at 
the temperature Tc 1 near the connection. 

[0095] Moreover, although the case where a setting change of the value of the criteria vehicle 
speed value Voff is made at two stages is illustrated, you may constitute so that a conversion 
change may be made at three or more steps of multi-stage stories. Moreover, although both the 
temperature Tc 1 near the connection and the whole clutch temperature Tc 2 are presumed and it 
is with the above-mentioned operation gestalt based on mileage and the transit time, as whole 
clutch temperature Tc 2, the oil temperature of a clutch is actually measured and it is good also as 
whole clutch temperature Tc 2 (it is necessary to install a temperature sensor in a clutch). However, 
since it is not necessary to install near [ to rotate ] the connection, compared with the case where 
it installs near the connection, installation is easy. 

[0096] Moreover, although the case (predetermined vehicle speed value =23km/h) where the 
predetermined vehicle speed value which starts the gone up operation of clutch temperature, and 
the predetermined vehicle speed value which starts the descended operation of clutch temperature 
are in agreement is explained to an example, it does not necessarily need to be in agreement. For 
example, the predetermined vehicle speed value which starts the gone up operation of clutch 
temperature may be carried out in km [ 23 //h ], and the run state of the neutral zone which does 
not calculate a part for a gone up part or descent, either may be prepared by making into 15 km/h 
the predetermined vehicle speed value which starts the descended operation of clutch temperature. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is an equipment configuration view concerning the 1st operation gestalt based on this 
invention. 

[ Drawin g 2] It is a system configuration view concerning the 1 st operation gestalt based on this 
invention. 

CDL3yyJ!lg_3] It is the block diagram showing 4WD controller concerning the 1st operation gestalt 
based on this invention. 

[Drawing 4] It is drawing showing procedure with the equipment concerning the 1st operation gestalt 
based on this invention. 

[Dr aw ing 5] It is drawing showing processing of the surplus torque operation part concerning the 1st 

operation gestalt based on this invention. 

[ Drawin g 6] It is drawing showing processing of the target torque limitation section concerning the 
1st operation gestalt based on this invention. 

[Dliayving„Z] It is drawing showing processing of clutch **** concerning the 1st operation gestalt 
based on this invention. 

[Drayyjng 8] It is drawing showing the criteria speed operation part concerning the 1st operation 
gestalt based on this invention. 

[Drayying 9] It is drawing explaining the relation between clutch temperature and friction. 
[Drawing 10] It is drawing explaining change of the motor rotational frequency after clutch **. 
[Drawing 11] It is drawing explaining the relation of the clutch temperature and the motor rotational 
frequency after clutch **. 

[ Drawin g 12] It is drawing explaining the relation of the clutch temperature and the motor rotational 
frequency after clutch **. 

[Drawing 13] It is drawing explaining the relation between clutch temperature and the rotational 
frequency of motor separation. 

[D raw ing 14] It is drawing showing processing of the surplus torque operation part concerning the 
1 st operation gestalt based on this invention. 

[Drawing 15] It is drawing explaining processing of the criteria speed operation part concerning the 
2nd operation gestalt based on this invention. 

[Draw in g 16] It is drawing showing the relation between mileage and clutch temperature. 

[Drawing 1 7] It is drawing explaining processing of the criteria speed operation part concerning the 

3rd operation gestalt based on this invention. 

[Drawing 18] It is drawing explaining processing of clutch **** concerning the 3rd operation gestalt 
based on this invention. 

[Drawing 19] It is drawing explaining processing of clutch **** concerning the 4th operation gestalt 
based on this invention. 

[Drawing 20] It is drawing explaining processing of the initializing section concerning the 5th 
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operation gestalt based on this invention. 

[Drawing 21] It is drawing explaining processing of the criteria vehicle speed value operation part 
concerning the 5th operation gestalt based on this invention. 

[Drawing 22] It is drawing showing the example of a timing diagram concerning the 5th operation 
gestalt based on this invention. 
[Description of Notations] 
1 L 1 R Front wheel 
2 Engine 

3U 3R Rear wheel 
4 Motor 

6 Belt 

7 Generator 

8 4WD Controller 

8A Generator control section 

8B Relay-control section 

80 Motor control section 

8D Clutch control section 

8E Surplus torque operation part 

8F Target torque limitation section 

8G Clutch **** 

8H Criteria speed operation part 
8Ha(s) Initializing section 

8Hb(s) Criteria vehicle speed value operation part 
8J Surplus torque transducer 

9 Electric Wire 

10 Junction Box 

1 1 Reducer 

12 Clutch 

14 Inlet-Pipe Way 

15 Main Throttle Valve 

1 6 Sub Throttle Valve 

18 Engine Controller 

1 9 Step Motor 

20 Motor Controller 

21 Engine Speed Sensor 

22 Voltage Regulator 

23 Current Sensor 

26 Rotational Frequency Sensor for Motors 
27floor lines, 27FR, 27RU 27RR 
Wheel speed sensor 

30 Battery 

31 Distributor 

49 Battery 

50 Inverter 

Ifh Field current of a generator 

V Voltage of a generator 

Nh Rotational frequency of a generator 

la Armature current 

Ifm Field current of a motor 

E The induced voltage of a motor 
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Nm Rotational frequency of a motor 

TG Generator load torque 

Th Target generator load torque 

Tm Torque of a motor 

TM Target torque of a motor 

Te Output torque of an engine 

Vv Vehicle speed 

L Distance 

Voff Criteria vehicle speed value 

Tel Temperature near the connection (clutch temperature) 
Tc2 The whole clutch temperature (clutch temperature) 
Tc Presumed temperature 
KT1, KT2 Gain for elevation 
KLl, KL2 Gain for descent 
deltaT Sampling time 



[Translation done.] 
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±-th, Lfzti^-oX. 9y y^m^m'=FmE<7>^'(tl>Z 

x^xmtimKi Mitim^x'^ ^ , 

[ 0 0 1 7 ] <5:{C. 115^116 (Cf^^^BHtCjczltf. m.^ 

mm^mfrnmizj: r>x9^ >y^[f^(DiSL^^z:mM^ 

^ZtX\ 9 y -y i-ff^(7)'S^i-m^i-:h-^y^im.ifh 
Zt^j:<. ^mizmti^*)^mmMX'^X , 9y y^ 

ffirt ^hwmm.m.-^mmzm.'^-th z t if^mt ^ 
4. -r^r*>*>, fz}it9y-y^mmsx'h'>xi:j. Mm 

m'r^limmt^ ^l°I|g V)V9ifi9y -y f-rt (cfsii $ it 
[00 1815/::, if*«7(cjSSf|BBlcJ:ixtf, 9y 



■y^f*IcO?gJgS-S!l5E-r^-b>-1^*iS(t'5r<Ti,. a^lS 

^hz>:.if^x'%h, -t^h-h. mmi±m}i-?>m}m 

Si^^i^Ws-t hht<r>^-9 iSJKfi ^ 5 -y ^iSJt t RSJg 

[0019] 3.fz. m^T^si.zi%i>%mzxm£. im 
wm:ii<7)W^m.x'9 y y Hm.<r>±.^m^m^-t 

D < anni D ■^mzmtfzWimmmMmmi.zm. 

m*»'?><0lHllKh;I^^7!?*^^7-y^l*Itce^$ill,*<, R)f^ 

^T, is^±.mz-^^--th^wMvxt (-eo^^TiiJS 

mtsfX'Wimi^-9t^i^'t^ z!ix\ i o jEntc^? 7 

[0 0 20] tfz. tmm9izi^^^mizj:tn£. 
^imizmtx 9y 'y ^?as<7)i^TJi^it5E-r -i.<7)T\ 

7 -y f-aKof£T{cjE t/odca^imaifi^/h^ < m.M 
m±x-^^. zzx\ pjfmm^mm^.mx'co^n^ 
mi,z-:>\,^x hmm) xhtm. ^<7)mmi,zmtx9y-y 

f-^*%T-r-S ii>/l|)<7)T', 9 y -y 

T4^Ji5E-r ^ ^ ^ /&^'T'# -I. , 

[002 1 ] mz. imm 1 0 (cfss^Bjtc m 

mS: < 3Sfi[Hl 0 izmm^^ 9yy ^^m^75:mcr>^iS,mi 

mMT^^zbx\ 'E:-9cr>Titi\3i*)^mw<^m±X'^ 

-f >imifhZtX'9 y •y^aK<^I^T*3&^'Ji^# 

I.. 9y-yi-<7)mmmiS:mcr>'&mii. mtimK) 

agc7)Tl^(l ( e,f*:e<JlC(ii? y ■y^f^(7)m<7)^i^& 

m) a. mtimizxhmiimm'^t:^<7)i§,8[m-iti}M^ 

Lfzif-^ X. ±B9y y ^(T^^mi'T&m'ntmcr) 
[0022] mf^^f3mitixli\ 9 y •y^<7)SMg|5j£ 

m(7:>i§^mj^rzifX'm^-ttiim\'W. miiimm'^fc ^ 
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[00 2 3] =Srfc, 31^, ^' ^ ;'f-*^'^»LTO|>B# 
[00 24] 

mm i,zX'>xmm^m.t^£'^x\^x . m^—^A^m 
Wyti> ^bxm^wm^t ^j:hM'm<7yi^^<Dmx'h 

[00 2 5] ^-r, mmz->\,^xmpn-tht. hkc^ 

■y 3 VWJf -f 7 r l-- ^X^'T 5 ara I:-T:£i&huIh 1 

>-2<7)lH]i£h;U^TeCO— ^Si'^^Uh S^^LT 
^miST^Cfeii^ixl,, ±i£%m®7{i, x>'>>>-2i7) 
IIIlKi!tNet37-iJJtS:«tfc[ll«s^Nh-C'[llteL. 4 
WDr7>-hn-v8tcJ:-oTll3S$n-|.-frBg^o!EI f h 

(c^Dtr, x>^i/>-2(cMLmK^^:'9 , ^<r)%Mh)V 

:'3{±, l:M9^:frLT^-^4ic#t^^igh^ro-(:v^ 
mmi^tix^-^h. ±iet-^4oiE»tt{i, Msai 

1 a?/^ ^ 'v ^ 1 2 LTf^li 3 L , 3 Rttf M^tg 
[00261 ±iexyi^'y 2 i^^^^Sg 1 4 (fi?iJi.ttM 
1 5h^f7'^a y hyuysVkri 6;{)^Vr^§ixTV->|> , ;>< 
S>sr^-fe;i''<r;n ioM^Tk?*-^m^z^X.X:^U'y 

-J^s^l^ttj-f T ^ -fe/nr v^<r>m^Th7i-w^.'dm.^zm 

[00 2 7] tfrXD y hyl^VN'/PT'l 6J4, 



■yr^-rJ' 1 9iO[EliEll{i- ^-^'rfyho— 72 0;5^ 

0. c:c?)^a y h;Hr>'-9-Cgiai$ixSxo y 
^aifiitca-Ci^V^T. JilEXT^-yrt-^' 1 9<7^^y^ yT 

•y hJW<juyi e(Dxci y h;u^S$r-><^ yxo-y hjU 
1 5 <7)^jgl,:JlT^(ci)igi-i, c i: t J: oT . aig 

[0 0 281 iJt, x>'i^>2<7)lHl|gjgtS:eiai-ri.x> 
i''>'[lH^^ttJ-fe>'-9-2 1 €r(i;c, xyyvHig^ai 
■fey-9-2 1(±, ^aiL/Sfi-^2:4WDrj>'ho-7 8fc 

^^vi. ±fai%m^7{i, ^2tcs^-rj:dtc. 

ai:^^VS:pS-ri.^ci6<0«ffililSI|2 2 ( L-^iU 
-9) 2rfi;t, 4WD3yhn-58tcJ;oT-^lSm»£ 
I f h*<pS§n-I.Ci;T\ :s^vW2\zn-th^n3. 

fi§l2 2{S. 4WD3i^ho-78*»<?>||S^$iJ1Wt^^ 

iitc^mti 7 o^^x-mmM. i f h ^psi-i> ±t(c, 

^ 7 Otti:>3mE V ^^.aj LT 4 W D a >- h a - ^ 8 tc ffi 
x >>>y 2 iO(Hll£iS[N Q-h^hr- 0 JrbCi^c? # Sl»-ri. 

[00 2 9] ^/r-, ±iei-'A'>-^'>-3 V-'tr-y ^Xl OF*I 

mmm7t^^'t-9 4 ^zim$ix^mti<r>mmm i a ^ 
^tts L , mtmta Ltzmm^mmm^i 4 wd a >- h o 

-7 8(.c£ii::'l-r^. ifc. «iS9aroSttl>«J±fi C^- 
:?4t0lSE) *MWDrJ>'ha-^8T'^ai§fl^, ^ 
-t24{i. Ub— -C-S,D, 4WDr7>-ha-7S*-^,<7) 
Jg^tCj:^-C^-:5'4tcetj^§^^^ (^gU) toigffif 

[0030] ^fc. ^:-:5'4(S. 4WD3>'M3-78 

wMMi f m<7)mmizx-oxmmhf\^9Tm^mm^tL 

I.. sSriJ. 4gF#2 5«i:^-^4coy7i^iajK$rS9^-r^ 
•9--5X:7-C'S>^, ±ie^:-^4«0lEi6W<7)[HlfeitNm 
^1^ai-r-l.^-^ffl(Hl«£iSt-b>'-!f2 6r«i;t, IS^-rJ' 
m\Smm-ty^2 6li. ^^aiL^ct-:5'4c7)[HllKi!Cft^ 

4 WD r? >' h D— ^ 8 tcffi:>:-r ^ , 
[003 1 ] ±iE^7 y^l 2{±, vfiffi^7«y^ 

^OS5^^^ y^-C'l!)-5T, 4WD3y SD-7 87:)^<i> 

<7)i^^i,zmtxmm. (wm ■ mm) co^^-y 
yv-4otimm.-^tix^^h. ^tz, #m{iiL, ir, 

3L, 3Rt,Zl,i, mi^m-^yV27 FL. 2 7FR. 2 
7RL, 2 7RR*^^ttt>TtTV^S, #milJI-fe>-*f 2 
7FL. 27FR, 27RL. 2 7 RRti. ^JE-fl)^ 
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■^^^i^a^aiffli: LT 4 w D 3 > h D- 7 8 cai:»3-r 

[00 321 4WD3>'hu-78t±, mSI/Z^rki-Xo 

»^8H. ^mhjui^^^sjt:mth, ±ie^^^ 
$ijfpgp8A{i, msps#i2 2^atr, ^m^voi^ 

[0 0 3 3] vh—mm^sBii. %m^7*-4.^-^ 

[00 34] i-r, ^fJh^Ui^MSlgBSE-Cii, HSt 

OtCfcV>T. WI^-fe>-^2 7FL, 2 7FR, 2 7R 
L. 2 7RR7!)^^>i7)fI^(c^':5-§?Sa:L/c. lul^l L. 

1 R ( ±mmm ) com^m-j)^ Mm 3 l . 3 r ( mmm 
^ ) i^siia^M^f-i. ztx\mmiL, 1 rc7)Jd^ 

[ 0 0 3 5 ] d .r X u •;/ r^jK A V F (Dmmt . m 

mr>i,o\,z'fii>lxh,m^\'L. i Rt=t3{t-I.£ 

L , 3 R(Ci3(t^3E*rlraatfOT±%flT-S) ^¥%f^liav 
W r ^ , ^fl^fC^l^\,Zi. DStB-r^ , 
VWf = (VWf 1 +VWf r ) /I 
VWr = ( VWr 1 +VWr r ) /2 

<xiz. ±B^i^mmmvw f t ^%f^^i$ V w rt(7)m 

11:6- ^5 . ±IB»liT'S> Bute 1 L , IRcOXU-y r 

(jn^;^U'yr») avf^, Tie5(:cj; osaj-ti.. 

[0036] AVF = VWf -VWr 
XT- -y r S 2 0T'<i, ±iB3!<*t)/^^X U y rjS^A V F A< 

•yrmm^^vFi}<m^imT}imML^^izii. tm 

fciiUT, x'J-yraLgAVF*<0J:'9:#:#v^i:¥»J^L 

Ji^^iX^COT'. xf--yrs3 0tc^^T-r.s, 
[00 37] Xr /rS3 0-C{i. Bufll L. 1 R<7>jD 



^X'J •yr^Pi.S/ii'^tC^g^^^JtKb^l^^TAVF 
Sr, TfaI^tJ:oTj^l»:LTX■r•yrS4 0^c#^T■r 
h . c: <3DtRiR h T A V F {iJn^x 'j -y r*t Jt^J t 

TAVF = Kl X AVF 

^zx\ Km, mm^j:^izj:'yx^ibtiy^ yx'h 
h, xx-yrs4 0-cj4. ^^<7)%mmiconMh)v-7 

izWfri-^ . 
[0038] 

V X la 

TG =K2 

K3 X Nh 

V :^««7<^mEE 

I a : ^mm7<Dvm^mm. 
Nh : m,mcr>mmm. 

K3 

X'hh. Xx^yT-SSOTii, TIS^{c«-:J§, ^Jh 
[0039]Th = TG + TAVF 

mz^ Bti^y^^a'JPfiSl58F(r)^aafco^,^T. ia6(ca 

-:5\^ri^BSf -r^-io*>, s^, XT^>yTS200 

T\ ±ieB«^«mMb/w^Th7bi\ ^m^i<^m:.% 

MS»HQJ:»9:^#V^:*^^^$rW^^S, BSM€fl# 

T h if^mM 7 iOa^^M^S* H Q J; D i> ^ # V ^ ^ 
L/;%^{c{i. Xx-yrS2 1 Olzmy-th. 
[0040] X-r-yrS21 OT'Ji:, Bgc7)^l:m(th 

ATb?:Tie5':tc:J;oT5Ra6, X^^-yrs 2 2 OtC^^T 

ATb= Th - HQ 

X7^-y7°S 2 2 O-Cii, X>'j^>l£l$gfc:^ai-fe>'-'f 2 1 
J^y>'yhJUi?Tet:mnLX^'ryy'S2 3 0l,zWn 

[0041] Xf--yrS230T'{i:. Tl^<7^Xol,z. 
±iex yi^yhJV^Tet^h ±ie^ h;U^ATb^iqg 
^L7txyi^Vh;uj?±llfflTeM$-M»:L, 5lJ*^-tx 
>'i'Vh;U^±|!gfiiTeM2-x^'v^yr7>'ho— 7 i 8 
tcil5:*3 Lfamz , XryrS240 ^cfffi^^ , 
TeM =Te -ATb " 
ZZX\ j:y=Jyayha-yi SX'it. ae^tOT^ 
1 7cr,t'^mzmW>^j:< . X:h LfzJ^y'Jy h 
yU^imiT e M^xvi/y hyUi7T e cOiRSffli: ^rl> 
J: 3 fcSiSx>>?yh;P^Te ^^JfiS-ri,, 
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[0042] J?.x yrS24G-C{±, iSflSftMh/U 

^ T h iz&:kMmmm.H Q ^-ft A trzmz . wn-t i. . 

TiJJBJ-ri,. ^t*, Xx-yrS3 0 0tT. Th^^OJ: 
O^i'V^A^^^^ffl^^a. Th>Oi:fiJ^$iTjrl{f. 

1 L , 1 R*^'jDax 'J •/ 7° LT V ^l> , 0 EH^IE 
t^)^f^^r<l^ct■CV^|,c7)-C^ ^x-xTS 3 1 OlzWif-t 
h. Th^OfcW^^itiltf. frl^lL, IRti 

-C% XxyrS3 50tC|f^T-ri.. 
C004 3] Xx yrS3 1 0-C1i, i^y-y^m^OML 

fl{fX7^-yrS3 5 0t^^f ^7 7-yf-roOML^# 

i mtz L X V ^ x ■/ r S 3 2 0 I. , ^ 

mtmmmmy c m±-r'S)ri«i\ ^ ^ •/ f-BSi: 

[0 04 4] Cl^T, 3|s:|l*g?g^.T'{4, ^^om^iSrft 
ffl-l+t*, ^-^[Hlis^N m*-'«2iiSj£V CUU:*^*-T' 

[0045] XT- y7'S3 2 0r{3:, ^y-z'TUmUQ 
D(c^7 y^ONJi^^!l5::>3t, m-^XX^-yrs 3 3 
0 CT , iJ V-mmU8 B(2 'J l^-O Ntg^^^^^f I. 
m^mm^hLX :^7-y r S3 A 0<.zW<=f-t 
Xf-/rS3 4 0-C14, C-FLGSrONtcLTta- 
W-ri., Xy--yy°S3 5 0Xf.±. ^y-y^UM^ 

8DtC^7-y^OFFJt^t:m:>3t, i?t^-C;^x-yrS 

3 6 0tCT, 'J^-SiJPgP8BCUU-OFFJg^Sr« 
^^^-g. C ^ T\ ^ 7 y ^ 1 2 imRU'e-^ 4 arl^fgi!) 
tmi: trzmiZXT- -y 7-S 3 7 0 tC#fff -i> . -y T 
S3 7 0X14, C-FLGzrOFFtcLTtl^f-r-l). 

[ 0 0 4 6 ] ^ c: -c, ±fesm»^a^gBs H<mm 

4 0 0{c-C, aS-fe>'-9-4 0OtiJ:^tcS^#, 9yy^ 
^7"yrS4 1 0{cf^firfl>. Xx-yrS4 1 OT'ti, 

±ie^ 7 -y f - 1 2 c7yi^mznm-thm$mmy c , ^ 

[0 04 7] ClJl-C. XT-yrS4 00. S4 lOfiS 
ZZX\ ;g^^7 y^l 2W^a)0^L!|t1±*5<$ffl-r 



J: 0 ^£m^<om^-^y -y f- 1 2 Sffl6ffl-ri> t . ^ ^ 

•yf-Bff (^7-yf-OFF) i:LTi>, 1211 Oct^KsIT'^k 
f J: ^ , Uii^< iiWmmt^ h<^h)\^9X'^-'^A-h'^ 
mm^OLtzmz. ^:-:S'4c7)ll]S;!,i^£TLTVK, ^3: 

[ 0 0 4 8 ] ^ LT, ±Mm9(^n^i^m^7 y -y 

^i2immL. mmtm^x'K-^^-^s'mmf.nm 

*<80 0 0 rpmt^':>tzt^iZi^y yi-mt-t^^^ 

TtC*3ftl., i7 7-yf-iS.gt^7-y^Brf*c7)^:-^4c7) 

mmm^§!c mi oc7)^^A<D\::-^i^Lmx'<Dm^m) 
tmm^^ib^^tmi itc^fi 3tc^s, Plate. 7 

7-y^»li:-ri.^-r?llIi|g^Nm$-l 20 0 0rpm tig 

[0049] ^-^'4<7)ffifflIlIte^(7)tt^_hK ( ffitlHl 
iEiS:) ?&n 2 000 r pmtC*)^*^ (*SISSJg.^<4C: 

^0**^cOfilT'S)l>. ) , :7 7-y-fBrf*iOft*lHHE^73n 
2 0 00 r pmi:^S^-^-roOitUi^ (SmiSJK) 
b:?y y^^t<^mmt. Hi 3t^-r^^7<7)±5 
tc^^, C:(7)ctd'^^"57(c^C>t- ^.^'^ yf-aSfc* 

[ 0 0 5 0 ] #Si|N;Ui?^ma5S J^^!Mtov% 

mi 4t::a^>.^Tij^Hj-ri,, t-r. xf -yy seo 

0X\ C-FLG;^)^ON/9^3!)^^4^iJ5E-ri.. C-FLG 

ti^oNb § iTit{4 . mmnmMmxh ->x9yy^ 
wmMX'thh<niX\ xy'-zTsei o\izw^-rh; t. 

^m-m^x'h^(^x\ im<o^m^T^ z t^<mm 

[005 1 ] X7-yy°S6 1 OX'li. ^-^J'fflOe^-fe 
y-^2 l*^"^tBL?t:^-:J'4<7)I5HEicNm^A:f|L, 
£7)^;_ ^ 4 coiElteic N m tc^E t fv: a - ^JS«e!L I 

mm^8Clziiif}Lfzm. xy^^yys6 20lzWrf-t 

ZZX\ ±ie^-^4<^[H]ffiS!cNmt^^-r.g.aS^: 

mxtizy^-ofzi^izit. ^j^cr>^!^nmmm:fT^x=f: 

^43!)<]«jSlEll£tc^:l,i:^:-;?^S®EEcO±#t=J: O 
^-:i^hfU^tf^iSiT-t^Zti)^(>. ±M<OJ;:^^z. ^- 
rJ' 4 com^iSt N m ;:)<m^filiLh{C^ o Tt: ^ - ^' 4 
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[0 04 2] ;^X yTS2 4 OTi^, aS^mft??fh;U 

^ T h (■zmiznmmA uQittxt fzmz . mm-t h , 

D^#v^*^*-^ifaJ^^|>, Th>0t¥'J^§rTii{i\ 

itr^iL. 1 R^ijDiS;^'; -yrtrv^i,. o^orafiiB 

T', ;^ X -y T S 3 5 0 izW^-f^ . 
[0 0 4 3] ^T--yrS3 1 OX'it, ^^•yi-WK>mL 

ixli XT- yy'SS 5 OlzWilL. ^^^-yf-tJJOML^ft 
imtz LTV^^^trtfi'^f-'yrs 3 2 0 tc^ffT-S. , ^ 

mmmyci:xU}^^i!)^x'mmL. m&<D^-^^m.m.N 

C 0 0 4 4 ) C:^-C\ *^J£^.«T{i. Il^<7)^a^i£ 

C 0 0 4 5 ] X-r y rs 3 2 OTIi:, ■9 y y f-$WSI5S 
DtCi? 5>y^ONt^^*:lU,tlL, iSV>TXT--yTS 3 3 

0 tT, U 1/ -i&JISPgE 8 B (c; 1^ - O N Jl^r ^ttf&t" h 
C: ^T, BftSilgtll^t®^: LTXT^-yrs 3 4 OtrZWn-T 
•i>. ^.x y7°S 3 4 0T1i:, C-F LGSrONlcLTfS 
ilf-rSo XT--yrS3 5 OT-ii, r^^ y^SM^ 
8D(Ci?7-yf-OFFJg^arai:^L., m^-^XXy^-yTS 
SeOiZX. UU-mW3SBI,ZV\y-OFFm^^m 
^■th ZtX\ 9 y -7^12 inx/^-^A ^mMM 
^ t Lfcmizx -r -y r S 3 7 0 izWif^ X^-yT 
S3 7 0T1i. C-FLGarOFFtcLTfI:l§-f-|>. 

[ 0 0 4 6 ] >! ±ieS^i^?«S:|f|5S H<^3!ftS 

ii8icao'g;i^B3-r-i.. Kaj*2jg?ii©a58H{i:, 
pmv-yy'vy^'mmmmzimL. ^-t. x^-yrs 

AOOiZX. aK-fe>'-<f4 OCDOi^jCao'^. ^7 7-/^ 

1 2 l*l<7);ffijg, fi?ij;t«f ^' 7 •/ f-?fi(^)iaK2r«itB L^cf^tc 
Xf-yrS4 1 OizWn-th. X-r-yrS4 1 OTii, 

•yT^mmz^^xmwLfcm. mm-r^. 

10047] ZZX\ X7=--y7°S400. S4 10{Sil 

^, •^i;'y y^i2<momLm±i3.mm-t 



0 ^ 5 y ^umc^y 'J >- 3 y *>tijDt- /v:y)-C'S> s . 

•yi-m i^yy^OFF) tLXh. Hi 0 C7)iigj|-C'^ 

-txoi^z. us(^<itmmm^^^<7)hJi^i^x'^-:$' 4i)^ 
mii.^K)Lfzmi,z. ^-^ 4<Dm^m&TLx\^< . ^ 

[0048] -eLT. ±Mm9c7^'^m^n-:>-iE^:^y'y 
f-1 2&figfflL. mMJD3S^^.^,T'fi-P^:-^iateitNm 
A* 8 0 0 0 r p m ^ o t # ^ 7 >y ^B)f i: 
TtiSft-S. ^^•y^vSjSi:^^-y^B!TS£0^-3'4c7) 
^l«[Il|git (01 0<7)^?^Ac73h°-:?<aa-C-OlH]lElSc) 

^>y^»Ti:-r-g.^-^[IIte^NmS:l 200 0rpiii iz^. 

[ 0 0 4 9 ] ^:-:S' 4 OfiefflIIllK|gCOit^±|3S ( RIEEJ 
tele) x^«l 2 0 0 0 r pintcS?>-S,i^ (^HJtJ^ffitaC: 

<jo:^-^<7)CTT^^. ) , 9y'y^W\m<7^M'mm^mt)n 
2 0 00 rpint^j:h=t-:^WK)mu^^ mmmm) 

y •y^^t<^mim. mi 3\.Z7r^-t'fyy(r)Xo 
{c^^. Z<7}Xo^j:-^yyl,zMm^hC^y'y^^tm 
V C CO Wf^ a: iSS L T # , ^7 5 .y f-^g 

[0050] <xfiz. ^mv)V9^t^^8 J <7)^mi,z-:>\^ 

X. mi Alcm^^-^Xim-t^. ^.^^•y7''S6 0 

0X\ C- F hGn^ONti^/3^i'P]J^^h, C-FLG 

^"^oNfmM^tLtiit. mmm^mxh-yx^y-y^ 

mf^^X'$)^COX\ X^'yyS6 10(,zWfT-t^. t 

fz. C - F L Gt^O FFt ¥iJ5e$ ilix\i. 1 L , 1 

Fimmx u ■yy'Lx\^^j:^^^mti^^-'9tmmm,}iti: 

[005 1 ] Xx-yrS6 1 OTii, ^-:^'ffl[£HEi!c^r 
>-^2 l*i1^JliL-y'c^-^4 0[lIl5S!cNmSrA^3L, ^ 

f m2:g:ajL, SMgS^-rJ'-^isS^cS I f m^-^-^ 
mm^SCI>Z\ii1r]Lfzm. XT--yTS6 2 0{Cff^f-r 
•g.. CICi:-, ±ie^-:J'4<7)(IIlEi!cNmtcjrtt--Sga^: 

i^t{i-^c7)fi>f^^Mfii: ^-^4*<B»f^<?)lH«g 

-^'4<7)^peS»5I f m2r/h$<-r'S, "T^??*), 

^ 4imTmm.f<z-^j:ht^-^mmm&E<r>±.mzx o 

^ 4 ^HUkSC N m i3^^mX±.f<Z tc-yfziy^-^ 4(r>^r 
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(004 2] XxyrS2 4 0T'{i:, Sm^W.MMhJl' 

mmiL. iRmmxv -yy'LZ^-^^. o^OQ^fg 

T'. X y 7° S 3 5 0 l,zWff-t^ . 
[004 3] X7' /rS3 1 OTti, i7 7-yf-tJ]DSIL 

iX{fXf--y7-S3 5 0{C^ff L. ^^-y^-eJOML^Pt^ 
LTV ^^{tfL(f y r S 3 2 0 l^zWi^-th , 

[ 0 0 4 4 ] C -C', 2ts:^Jg«T{i:, ^l^cT)^®^:^?^ 

^tiomissrji^ L X mM(r>mimmm\v.±t'Z^ o t v ^ ^ 

jBi-hmm^mmmmm ( aMSv c icjf'^jrt^- .cS: 

[0045] ;^T- yy'S 3 2 OTii, ^7 y y^BmUS 
D(C7 ^■yf-ONti^2rtt!:>l.L.. itV'T X-f -y r S 3 3 
0 tCT , y l^-ftiJiiPgCS B tc 'J O Njg^*:£!t*4^-r^ 

^tx\ mwmm»tLx^^-/ys3 4otzWifi- 

XT- yrS 3 4 0T(i. C-FLGarONtcLTfl 
ilf-ri). Xf--yTS3 SOtii. ^ 5 -y f-Sli^^PS^5 

SDlC^7 y^OFFtg^^!±l:>3t. isV^T^^X'y TS 

l&-ri)C:i:T\ ^7-yf-l 22:ffirat/^-^'4ar#^iEtl) 
^m.t Lfzmzx f -y r S 3 7 0 Cf#^T^I> , Xr- >y r 
S37 OTii. C-FLGarOFFJcL-Cailffl). 

[ 0 0 4 6 ] >! d T', ±is^J^3$jg^ii^a5s Hcomm 

^mv-yT<jy:/mrmmzfmi. 5fe-r, xf- yy-s 

4 0 0fr, ?SJK-fe>'-f 4 Oc7)aJ::'lCSo'i;, i^y y^f- 

XT--yrS4 1 Ol^zWir^l. Xx-y7*S4 1 OT'ti, 
±ie^'7-y^l 2{7)jaiSi=^:^fG-ri.»^|ia.SVCar, ^ 

[0 04 7] CICIT, Xf-/rS4 00. S4 10{i3i 



t3i:'^7 yf-l 2S-STi:L^ci:#i7)^fi.[H]0*^':»c#<=S: 
-1), ^fm. laQtc^-Ti^t::, ^■^/K'DffiJSiiJDtcJ; 

•y^Br (i?7-y^OFF) i: LTi^^, Hi 0C06£|gT'^ 
•r J: d tc , Utt:><\X'mmii-^h<r)V}V9X'^-S Aif 
jSniHlOLfcf^tc, ^:-:J'4c7){5]|K^'|gTLTV^<, ^Sr 

fc. n^wm^x'\t. %mmimmm.x'hh^}i 

[ 0 0 4 8 ] ^ LT , ±ieil 9 <7)^f Srftogst:? 7 -y 
f - 1 2 ^ffiffl L . mMtmmBX'Er>^- 9 EIk^N m 
*i 8 0 0 0 r p m t ^ i: t :7 7 y f-Br i: -r ^^fl^ 
T(::i5(ti., ^^•y^?ajg^^^ yf-aFff^«0^-;?'4<7) 
Salslfeit (HI 0O^5-f-A<7)b--^(i[aT'c7)li]|E|gc) 
tra<S5-*i6l>i:iai Itc^Sf iatc^Srl., IHI^C, 
7-yf-ifi:-r-l.^-^Ete^NmSrl 200 0rpm 
•m^tz^^\,Zi6\^^9 y ■y^W.mt 9 y y^-mkCO^- 

[ 0 0 4 9 J ^r-^ 4 Ofi^ffllHlte^iOilF^ilJS (^PviElHl 

Ie^) *n 2 0 0 0 r p m(C.t>|,ii^ (*l|]|»J{i-r 

(T^m^comxh^. ) , i7 7-yf-iff^<7)aiti£iiEm*u 

200 0 r pmii^St-^WD^Ui^ 

y y^TSJ&t<7^mU±. Hi 31:5f^2/^7«OJ: d 

C^rl> . (7) j; 3 7 7(.cjl?fJS-r^ ^ 7 -y f-fSSi:* 

mmsy ctcn^m^^ lxh^. m^co ^ ^ -y 

V c ^ Ms: ^. 
[0050] ^ffJh^L-^'^^^gKS jo^aatcov^ 

HI 4tC«o'>,^-CSiBfl-r§, ^-r. X-f y7-S6 0 
0-C\ C-FL.G^^ONt)^i]^^p\m.-th. C-FLG 

t<oNt tuxii . m^iMtmx'h ^x^^yy^ 

m^^mxh hcr)X\ X X -y 7- S 6 1 0 ^zWn^ ^ . t 
fz. C-F LG*<OF F>#iJ5E§7lix«?. -Bui^l L, 1 
RJiM;^. -yrL-Cv^^:V^^^.^.7D^^:-^A<j!i0lE^^ 

[005 1 ] XT-y7°S6 1 OTii, ^r-r^fflmteiiC-fe 

Ot-:? 4 «0[1HS^N mtCJEE t/c Sm't-:i'^r^m I 
f mSrS:ajL. iMS#^-:?^lSm»S I f m^^-^ 

mm^s c l/::^, ^^•yrs62o izmi^ 

ZZX\ ±ie^-^4c7)|pIiKgicNmtC*if^^@S^ 

4i}^mm^tz^j:i t^-^mis^-mmE<r>±mzx k> 

9 4 <7)[I1Ik|XN m*^m ^ffiW±tC^ -o ^: - 4 COl^ 
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-^^UiBJ-fl), if, ^f-yrS 1 00 0(CT, 

htX-n^L. :i:.yi^y2ipikm^hk:^Tyys 1 0 
1 OlzWnth. 

[00 6 1] Xf- yy-S 10 1 Otii, =i:-^4<Oi^m 
1 0 2 0-C-«, t-^?SJK*^"- 1 0°C];XTt^-h-i:¥m 

- 1 orOTh^j^-rtL«f;^r -y r s i o 3 o tc^ 

fi^L., - 1 0°CJ; 0 i>atm{fXT- y rs 1 0 5 0 
^f-fS. ;^7"-y7°S10 30T'{i, SmiSJ^VCtCSO 

0 0 r pm*rftALTX7^-yrS 1 0 4 0 (Cff fi^-TI. <. 
[00 62] ^^T', j:.yiyy2c7)tmmkX'ii. 9 v 
■y i: ^ - ^ ?SJe (i^tci^jaiaS i: {Jti'l? L v \ 

s<7)T-\ 01 3tc«^'#. mmz'i^±■^^ Y<r^m.h t 

■C. ^^HjlJgVCcO^n^lii: t-CSOOOrpmSriS^ 
\^X\^hf)\ Hi 3tc»':y#, Ma'^tci5DT^9^iO 

1 0 4 0 T'{±, X y i/y 2 LT ^>0^firSB§i*^' 
« liUi > =5:1. S Titli t , miim-h-a itiijLt^j:-ofz 
tm^-t^txf-vrs 1 0 5 0izWi7i-?>, 

[0063] C: <IT\ 016 iz^^fi^ J: o iz. ^M*^' 

^^T-r ^ i: ^ -y f- 1 2 f^-n^?m-t^fzib . ^> if 

coHL^^JLfzt^mm't^'ltX', ^<r)m<^9 y -y 
Wfim^X'% ^ LT - 7 y ^iaS?!)-'- 1 O'CJiLh 

PbIT'^ 7 y f-;SJK2:lt5E-r-g> J: ^ LT t^v\ ^^.t" -y 
rSl 0 5 0T'«j. ai^jf^VCtCl 0 00 0 rpmSr 

[0064] CCT\ ^T- y rs 1 03 0 — S 1050 
\tm 2 «^P*^fi^¥S2r , XX -y r S 1 0 4 0 (i:tt 
^ai^ttJ^S?:, XT-y7°S 1 0 1 0. SI 020, S 

1 0 3 0. S 1 0 5 0<±^UW?S;K1^tB¥SSt/^WJIiiS 

tcjE ^ 7 -y f- 1 2 srffiri: -r ^SJg^jgV C S-i^jg-r 

(f-1 0°CL:JLJLt:3:-5TV^^^:fiMLTaJ|l^2: 1 0 
000 r pmtCfS^^M^I>. 

[0065] -r^^)*?, 77 y^l 2F«=ItiSjg-ty»fSr 
^{tS;i'5£-<, ©Slc^'^ y^l 2?:Bii:-r^amjS 

SVC . nm-immm^mtmmt^^^t^^x'^ 

Si-S, IS3^M^.tc:ov^r0SSr#BgL-:>-oije 

Bfl-r?.. =3:*3. ±smtmmtmm^ms^j:t'iz^y>^x 
ti . ±ie^ 1 mmmmt mmxh hti^, s 



[0066] :SF.mtmm(r)mmmm.mnw>s h(±, 01 

lkZ9r^-tXo\^Z, X^'/TS 1 1 0 OtCT^ ^- y >-3 
yONoS O^SIitf •I.^Tif^L. ^3l^l.i:;^x-y3'' 
S 1 1 1 0 IZW^LX , iPJ^iOajpaj^VC t LT 8 0 
OOrpm^^5ELT3!fta^*ITf ^. ^Z^ 
.ejj;ib'(t-S. ^ 7 ■■/f-m^8G(D^miZ'0\^X . 0 1 8tC 

[006 7] t-r. Xr-vTS 1 2 0 0fc:T. ThA^O 

«\ frU 1 L , 1 Riftmx y -y 7° LT V , D H 
^SB»)^#^*:}1l?tLrv^|>c73-C\ XT- yrS 1 2 1 OlC 

1 mmmx^) -yr LTV^:5rv\ -pS 0~ttlEt!)t^.^.T' 
hh<nX\ Xy-y7°S 13 1 0(C^fi^-ri>« ;^x-yrS 
1210-Ci3:, :7 7-y^W9ML^fri:=&-5-CV^^7&^ 
*-^fJ^L, 9 V •y^mtm'TE-ttHiX.y-yrS 12 2 

0 ecf^f L , ^ 7 -y ^ W 0 M L^ft^^ iS^o L T V ^^Srttix 
{±';?.T- y T S 1 2 8 0 [ZWil^h , 

[00681 9 yf-tOOSIL^^SA^fi:, il^EiO^-^' 

^mt mm^^ . -y r s i 2 2 o -cii, ^ 5 -y 

tiPg|5SDfc^7-yf-OFFJg^$-ai:*jL. fgV^T>?>7^-y 
rSl 2 3 0(CT, U^-$IJtaiSI58BtC'Jb--OFFfi 

i: L/tmtcxr >y rs 1 2 4 0 izW^i-^ . 
[0069] >c.f-yrs 1 2 4 0-C'fi;, S^ijiJ^VCSr 

1 0 0 0 0 r p m<C|S5t^ML, K) . l-^iO^ 7 -y 
"^-mti-^mmm.^^ l OOOO rpmtCF^T. Xf--y 
rs 1 2 5 OizWrrt^, X7-'yy°S l 2 5 OXU. m 

frfia-A^*^, igV^-CX-f yrs 1 2 6 0fcT, ^:-:7 4 
cr)ft;«|lI$KS!c»^/31.:JLh, ^Ji.{i' 1 0 0 0 0 r p mJiLh^i- 
Sw^arfiML, 10 0 0 0 r pmliLhh^iJ^t^c^). X 
x-yrsi 2 7 0fc^^T-r'S. ^-:J'4c7)fflr;alHl 
mmtf^^^mx-h-yfc^. Xy'yySl 280lzWfrT 

[00 7 0] Xx-yrSl 270-C'«i. 9y y'f-l2z: 
Wm:^ y -y^mm^aDiZ^ y -y^ONm^irtafj LX 
X'r-yTS\ 2 20l,zW€-th. -t^hh, ZCOX.f-y 
TS 1 2 7 ORX/Xr--yy°S 12 2 O—Xy- yyS 1 1 

2 6 0c7)^aS2r. ^'7-yf-(ifrf3fcO^-^4iOgi«lH]lK^ 

*>, ^7-y^Kfrf^cO^-^'4c50SSIIIigSt*^f>jSmiI0 
^iRr^iM t . ^ 7 y ^i&m^- 1 O'CW±<^iSix0 0 
1*aii:=$r.S.*-C-#«IL, iJ'^ -y^iaS**- 1 O'CJiUK^ 
amiI>3«?Jii:li5t-r^^Xr-yrs 1 2 8 0tcSf=?=r^ 

I., 

[007 1 ] ;?.r-yrS 1 28 0T'{i. ^^y-y^-mm^ 
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2 9 0tc-C, VU-mmS^8BI,zV\y-ONm^z:m^ 
■thZtX'. EH^IgRjttflS^: LTXx xTS 1 30 0tc 
^fi'^S, ^X-yrS 1 30 0f{i, C-FLG$:ON 
iZtX^m-th. -yj. X7- yyS 13 1 OTii. ^'7 

^ -f •/ r S 1 3 2 0 ICT, 'J -$i|#PgP 8 B (C'J 1/ - O 

K^fc^i: LtimzX7--yy'S 1 3 3 0 tC^fir-f •§> , 
[00 7 2] ^f- yrSl 3 30T'<i, C-FLG?rO 
F F i Lfzmzm^-t^ , C: CIT'. -y 7°S 1 2 2 0 

~s 1 2 7 o{±, mim'om5m^^^mf^mmm.im 

(—HIS) toi^TJi, S^jSJ^srSOOO rpm^:® 
<^-9--^ K(ClS^LTi3#, -?-<7)f^. ^7-y^ttfff^^7) 
4<7)ai«|lIlK^j&^, ^ 5 -y ^?a«7!>^- 1 Ori^Lh 

^immmB±i-h. ^(^m. i o o o o r p m^js^ 
Jis^^ ^ mmmi^zmm ^^h. ^lx. ^m<om 

4f4>«i, i5'5-yf-Sfi:-ri.*^iajgSrl 0 000 r pm 

t\^x. ±.mm^m^rM.-r . ^r^, ±ie;^7^-yrsi 
2 2 o-xi^yr s 1 2 7 o<mmi. ¥tmk<^'^fz 
mzWL^ Lx , mmm.mt'^ i o o o o r p m t ^ jtiii 

f-z-^^^ximmtmmtmmxhh . mz. m4mm 

[0074] :^tmm.W y •yf-KffgPSGcOMS^, 

mi9^z^<tiiof,z. isd^smmm mis) tm 

:^mznw.x'h':>x, miQ^z^^'fhxf-'vrs i 2 5 

0S.2>Xx'y7°S 1 2 6 0 {Ci3{t-l>^-:5'[l]SEi!cN 

isffl-r-s-fti^otc, :^f--yrs 15 5 om/xy- vys 
1 5 6 OfcS^^J: '^-'^<r>m-ms.<^^iti^ 
Ltzio<^X'h'0 , ^^X7^-y7-Sl 5 5 0Sl/'fXx-yr 

s 1 5 6 o<^mM\i. iim istn ^^mmh^^nh 

[0075] ■r^;b*>. ±iax-r yrs 1 5 5 OTii, 

XT--yrsl 5 7 0r':77-yf-l 27!)<tgg?ttSd:'5roT 
^_ ^ 4 t,^^^i)^ h<nV)V^ -CHIIk L T V ^ -S t> X 
■r-yrsi 5 2 OT-;?.xyrS 1 5 2 O-C':? 7 y ^ 1 2 

S«jEcO^-fl:»^1^ajLT-Xxyrs 1 5 5 60tc^tT 
■th, Xr-y7-S 1 5 6 0T'{i, lM.9y '/^ \ 1^% 



iiff , miHlO*^7>'f5E(iJ; Ot:*:#v^i:fJ^LA7"•y7• 
s 1 5 10\,zW^-th, ±tmmmK<Dm\:Mi}< 

X^^h<r)TX7-yy'S 1 5S0(c:^^T-ri), 

[0 0 76] ZZX\ XT-yy'S 1 5 2 O—S 15 7 0 

m.-th. :^mmBmx'ii. ^mcr>wmm (-nis) tc 

OV^TJS. ^3»gS:800 0 r pmtiSiK^^^ H 

(cK^Ltfc^, -e^Of^, ^7-yf-afff*cr):E-^4tC^ 
l:..S3£emffi«fL4*^ 7 -y ^?SJK;<)<- 1 O'CliLh 
<7)4t^"CS>l) 10 0 0 0 r pm^mt^^^X-'t—^A 

^i^^^mt-th . -e<3^*, 1 0 0 0 0 r p m^m^ 

m'o^mtm^-i-htmfmmmi,zim^'±^. ^lx. 
imcomi'pii. 9 y y^mt^hmmMi i o o o 

Oi:LT, ilfii^ra^^Oil-r, 'SriJ, ±iexx-y:rs 
1 5 2 0~X-f--y7°S 1 5 7 O^OXafHi:, ^ilf^O— HI 
TtlttcKJE LT . aspajg*^" 10000rpmi::&-5?t 

[0077] *^«®tC*-D-C{i. ^ V •y&m^'>^ 

t,z-:>\^xi±±smt&Bmtmmx'hi>. <!Kiz^ msmm 
mmxzr>^^xmm^^^.Lr>-^m-th, ±ie=s- 
mtmmt fsi«t-gPp°B^ t'i'Z-^^^xim-<7)-^^-z:H l 

m±mmx^hhif. mix-m^tih-^y y^f-mmsGCD 
^mi<zi5{^hxf--/rs3 10 9 y -y ^m*)mL^n- 

[0078] :^mwmcr)Xr--y y°S 3 1 OlCJSV^T 

{i: , v , as^ma la v © f - f i.:ji±(c^ o 

( ^7 y -y^mtn^) -rttii. XT--y rs 3 5 o(c^^^T 

»2|6mSffiVo f f^tPlM-tfliiS 3 2 OtC^ 

'ff^-s. -e<^fi!i«7?i?7-y^iiff^sGc7)^!aa{i:, iiemi 
mimmx'imLfci^cotmtx'h^. -r^h-h. mm 
m^vcc7)ithr)izmmM&mv off imm-t^mx- 
h^, ^ti, ±feiiMJg.^.i:isiatc»^paKvc-c« 

[ 0 0 7 9 ] ^±j, mm^. T-m^<^mm-^ v^ti^<o(^ 

iii:tC, 3|s:^M®®OS2iajg5®a[a58Hi:oi,^ 

mmm^ H a h«£i«^il?I®[g5S H b i: f^f^mSL^ 

[0080] W^m^'M.^S. H a (i, 2 0 T'^S^^tS 
5aiIl^r^T9. -t^h-h, t-r. Xx-y7'S 1 6 OOic 
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•yy-s 1 6 1 o^zw^Lx. mmmmmvo f f 
■itth (^mtmmxuwmm^ 23k m/h i: l-cv^ 

) , ^V^T. X'ryy'S 1 6 20(CT. :?'^-y^ia 
JgTc lS.t/Tc 2t:W&it'th (:mimmx'i^M 
(iSr-3 0°C<:LTV^&, ) . 
[00 8 1] HKirZ. Xy--y7'S 1 6 3 OtCt, 
2ift^mLXti^hMmt^2 3 km/hijU:h=2r-I.S-C1f 
^L, :*j$*i2 3km/mic4-o/Ci:*'J^-rS^. Xf" 

•X r s 1 6 4 0 {cfffi= L , mmM^mmnu s h b 
•y ^?sjgT c 1 « , Efg-r s 7 ^mmi>Tm(r>m^ 

rftST'S) 0 . T c 2 ti. iJ' 5 -y f-|^^*i0ifi?ac7)Tfejffl 

\^ommzi. 'O^B.LXm^ti^^-itL'^-t^^ifi. 9vv 
'1r'Ml?.(nm^\t:^^.)V<rmfm*.t^:>^^\^<ryx\ 

m<r>m\U'7t<ry^m^\nz^^x ^-ft l < u „ wt<7) 

imx\i. ;?7'y^aKTc 1 ^ tiiggPififiia^i: , ^ 

yy^iSMTc2i^y-yi-ikm§imtmm-^. 

C 0 0 8 2 3 , ^m3l<i?liaa58 H bc^^as* . 

112 1 t«o'^iMBS-r-i.o *«^^m»?llfl:gi58Hb 

(i. lajfiBffliSjE^ 8 H a i)^(^(7)immi^fB^^xti^h 

fi=3« >'.x y7-S1700tr. mja^'2 3km 

/ h lii±7i-S77^^ fiJjE L , 2 3 k m / h liLh >: ^Ijgf-ix 
{^;7,r-y7''S 1 7 1 0C#^f t, 2 3 k m/h5|^illi:fij 

f - y r S 1 7 4 0 (C^^T-r -1. , 
C0083] ^CT\ ±§£2 3km/h{i:, ?afS<7)±# 

C <7)FJf ^¥3affi«i: . ^tomSflfcW/iE'^ -1. ^ 7 y f-cOIH 
temTT'ti, 7 •yf-F^O?ifa±#{c^^|.^*«?&i: 

mii*- ^ 7 'y f - (sit $ it I. [UiK^^ , ^ ^ /U^f It 
^i:;^)-^>6^5E§ix.S, <^:t. Xf->y7°S 17 1 0X'\±. 

L^ntHL. Xf -yrS 1 7 2 0tC#fi=-r^. 
[0084] L=ATXVv 

Tv^s*^. i.'^t-^^'^m^mmx'MnmmL^iKifiXh 

SV\ Xf- y7-S 1 7 2 OTij, TfEs^^tcSo'^ . ^tf 
Tcl=Tcl + KLIXL 

'f yx'hh, 

[0 085] mz. Xx-yr SI 7 3 0T\ TiSs^tcS 
# Sggi L {CJEE t ^0±#47«{ti7 7 -y -^^^IsfSj^T 
c 2 2r±#$-ii-/if^fc. Xy' yys 1 7 6 OtC^^T-f 
I). 

Tc2=Tc2 + KL2XL 



C C t'. K L 1 li . ^ 7 -y ^l*Ic7)ji:^#:<r)vft^#S(c 

^^t^ttz^mzx Ki^^-thmumm^m^x'^^i, 

[0086] MfTm&^''2 3 k mXh^m<7)^ 

izii. ^ y y^mm.B(Dmmz^ ^-is^^mm^^tm 

^^ri^er,X\ Xy- yy-S 1 7 4 OI,zWfrLX . TIEst 

^yyo y:y^mi^T^i,zmtfz^Tmf3f 

Tcl=Tcl -KTIXAT 

zzx\ KTKi, mmuiSimc^iM^m'mzmtfzy 
^yx'hh. 

[0087] mz, x^ yys 175 ox\ Ties^^ta 
•^^^yy 0 yi^'mrsAT-^izm tfzmTmfSf^ v •/ 

^^(*?S>gTc 2 2:I^TS-ti-C, Xxvrsi 76 0tc 

Tc2=Tc2 -KT2XAT 

CIC-C', KT2{±, 9 y •y^n<^m^W-(nWi'mTmz 

mttz-y^yTh^, tti, ^y-yHm^&mzit'^ 

X^y y^ I*ic0vft:^«sc0:fe-x)^' , SJg^fktMST'S) S O 
±fe^''f y K T 1 >: K T 2 ^ ratCti, K L 1 > 

K]^2<7^m^Mh^ tcii. ^wm'T^mt^hfzmB: 

-C-ti . 7y y ^±Wi<r>mSi<7^mTlimn LXi, 
\>-^cr,X\ ±ieKT2$:-b:D-:?^ 0. Xx-yrS1750 

[0 088] J^t. Xf--yrS 1 7 6 OTii:, 2oc0;7 
^ y f-?*?ST c 1 ^ T c 2 (OJSaffilJcOffiSrffi^JftjST c 
tCf^A, Oi^9•fe^-;5'^>'^^*^^f-:>•CXf'•yTSl 77 
Ot,zW^-t^<. Xf--y7-S 1 7 7 OT'U, ttJEftoSTc 
2 5'Cm±*^7!)>^*'J^t , - 2 5°CJil±t¥iJjEL 
XT^-yrS 1 7 80{C#fi=tT, Sm^SiSV o 
f f }c3 0km/h^fS^t-C;!l!ia^**T1--l)„ 
- 2 5'C*iei:¥'J^L/cJ®-^(C(iX7^.yrS 1 7 9 OC 
W^LX. XmM^mv o f HZ2 5 kmXhim.ML 
XmM^^TT^. 

[0 089] ZZX\ XT'-yTS 17 1 Oti<mim^& 
mm^Bi. Xr-yy°S1 7 40. S 1 7 5 07b<^2t6 
^i^ai^S^, Xr •y7-S 1 7 2 0 . S 1 7 sot<m 
2*2timjI^#SS', X7^«yrS 1 74 0, SI 7 5 
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